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CONVAIR ...first choice all over the world! Thirty airlines hav. 


chosen CONVAIR fleets for your air travel comfort and speed. Ask your favorite airline or travel agent 
to make your next flight a Convair...world’s most popular passenger plane! 
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How the Holley Turbine Control helps jet pilots 
concentrate on FIGHTING, not flying 


Nearly every foot of altitude, gained or lost, tant role in the development of this mechanical 


nearly every minute change in atmospheric con- wizard. But producing Holley Turbine Controls 


ditions alters the amount of fuel flow needed by requires special skills, too. Working to tolerat 


today’s jet engine. Literally hundreds of mathe- f as little as plus or minus 25 millionths of 
matical problems must be solved every minute ich, the Holley manufacturing division 

a jet is in the air. It would be impossible for ut turbine ntrols for thousa 

any pilot to solve all these problems and still have 

time to concentrate on fighting. So the Holley Holley’s highlv-trained research. 


Turbine Control was developed to solve them ind manufacturing staff can supr 


forhim AUTOMATICALLY. ‘ram of producing better products for 
2v's rese . > > | . ies 
Holley’s research department played an impor tion industry, either your desion 
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Whats all this talk, about PNEUMATICS ? 


Men like George Medhurst were talking — and 
doing something about pneumatics years ago. As 
early as 1800, Mr. Medhurst took out patents in 
England for a pneumatic automobile! But today, 
the brightest future for pneumatics is in the field 
of aviation. It’s easy to see why, when you look 
at the tremendous advantages of pneumatic sys- 
tems for aircraft. 


Pneumatic systems are light and safe —. and 
since air does the work, you're sure of an un- 
limited supply. What’s more, there’s no fire 
hazard, no danger of system breakdown from 
minor leaks. And pneumatic systems operate 
efficiently over an extremely wide tempera- 
ture range... will give you all the power you 
need, from a feather touch to a pile-driver 
punch. 


The heart of a pneumatic system is the com- 
pressor, and Kidde has a 3000 psi compressor the 
size of a table radio—the lightest, most efficient 
on the market today. Kidde also designs and 





makes pneumatic components such as pressure 
reducers, air fuses, 2 and 3-way solenoid control 
valves, dehumidifying equipment. Today Kidde 
can engineer and furnish a complete pneumatic 
system. 


We here at Kidde are constantly on the watch 
for new applications of this exciting force. We 
think it fortunate that we were among the first 
to explore this fascinating field. 


Perhaps you, too, are investigating this power of 
tomorrow. If you have any problems in pneu- 
matics, write us. 


wy 4 Kidde’ x an the 


Yidde © 


Walter Kidde & Company, Inc. 


518 Main Street, Belleville 9, N. J. 
Waiter Kidde & Company of Canada, Ltd., Montreal — Toronto 
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...dn purchasing 


VINYL SLEEVING 


Problems in 
buying vinyl 
> sleeving are 
far fewer when 
you do business with Resin 
Industries for these reasons: 
Strict adherence to exacting 
specifications. Meticulous 
compounding by skilled 
chemists. Precision work- 
manship. Absolute uniform- 
ity. Rigid quality control. 
Prompt and understanding 
service. That’s why Resinite 
is the largest supplier of vinyl 
sleeving to the aircraft indus- 
try. Write for samples and 
prices. 


Vv 

esinite 
RESIN INDUSTRIES, INC. 
315 Olive ‘St. - Box 1589 . Santa Barbara, Calif’ 


\ SPECIALISTS IN VINYL SLEEVIYG AND TUBING FOR THE 
~ AIRCRAFT. ELECTRONICS AND PHARMACEUTICAL FIELDS 


Resin Industries, Inc 
Box 1589, Santa Barbara, Calif. 


Please send samples and prices of 
5! Jing as follows 
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FLYING THE “DEPERDUSSIN™ 
One of Cossxas Early 


In 1911 Clyde Cessna began building airplanes in Enid, Oklahoma, 
his home town. He worked “from memory” after watching a plane 
being assembled in Oklahoma City. One of his earliest models to fly 
successfully was the ‘“‘Deperdussin”’, shown below, a light weight on« 
man monoplane. Clyde Cessna had no flight instructor—but taught 
himself to fly out on the Oklahoma salt flats! 





The Cessna ‘‘top- level”’ 


As the science of flight Executive— Model 310 


developed through the years, 
petroleum research kept pace 
with the demands for more powerful 


and efficient aviation fuels. 


Phillips Petroleum Company is today one of the country’s largest 


suppliers of aviation fuels for military, commercial and private use. 


In addition to a tremendous capacity for producing 115/145 grade 

aviation gasoline, Phillips is ready with improved fuels for the latest Only a few years after his first flight, 
Clyde Cessna established his own air- 

designs in turbo-props and jets. Always depend on Phillips plane manufacturing company special- 

. izing in the production of private planes. 

‘ oad Today, Cessna Aircraft Company is 

for reliable aviation products. famous for building safe, dependable 
airplanes which are rapidly becoming 

“tools of the trade”’ in many businesses 

1 SERVICE . . : Shown above are Dwane Wallace, left; 
AVIATION D:VISION President; and right, his uncle, Clyde 


PHILLIPS PETROLEUM COMPANY Cessna, founder. 
BARTLESVILLE, OKLAHOMA 


piLoTs GUIDE 
10 TOP-FLIGH 











Phillips 66 Pilots Guide 
Free at your Airport Dealers’ 


Used along with a handy Phillips 66 Credit Card, this direc- A VIATION PRODUCTS 


tory of Phillips 66 Airport Dealers will be helpful to pilots. 





The Fairchild C-119 Flying Boxcar 
—standard troop and cargo transport— 
uses SPS Precision Fasteners 


A typical selection of SPS fasteners. For complete information, write STANDARD PRESSED Steet Co., Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION SPS 
JENKINTOWN PENNSYLVANIA 





NEWS DIGEST 





Domestic 


Vertical-takeoff transport develop- 
ment will be started this year by the 
Cornell-Guggenheim Aviation Safety 
Center in New York. First step will 
be a technical study of Navy’s VTO 
hghters, several types of convertiplanes 
experimental aircraft that use boundary 
laver control and helicopter: 

Avgas sales at U.S. Air Force bases 
last week were restricted by new regula 
tions to commercial airlines that could 
pay cash or guarantee their accounts 
through authorized suppliers. Contract 
operators were able to obtain credit by 
bond. The action 
stemmed from a Senate charge that de 


AVIA 


posting a surety 
linquent bills went uncollected 
rion Week Apr. 5, p. 15 


Walkout of 450 machinists occurred 
at Fairchild Engine & Airplane Corp.'s 
guided missiles plant at Wyandanch, 
N. Y., last week after the IAM local 
membership rejected a wage 
negotiated by management and a bar 
gaming committee working with a fed 
eral mediator. Terms of the rejected 
agreement were not disclosed 


increase 


Administraton has submitted legisla 
tion that would increase 
control of the Undersecretary of Com 
merce for Transportation over allocation 
of airport funds and set up a new policy 
of “national importance” rather than 
local needs as the vardstick for federal 
aid. 


to Congress 


Walter Sternberg, president of Resort 
Airlines, in a statement to AVIATION 
Week denies that he has been ap 
proached by Northwest Orient Airlines. 
Recent rumors mentioned him as the 
next NWA president. 


Control of Link Aviation, Inc., last 
week was taken over by General Preci 
sion Equipment Corp., which pur- 
chased 95% of the Binghamton, N. Y., 
company’s outstanding stock (AvIATION 
Week Mar. 22, p Link will con- 
tinue to operate under its present man 


agement 


Military Air Transport Service will 
take over McGuire AFB, N. J... from 
the Air Defense Command July 1; is 
scheduled to transfer \IATS Atlantic 
Division headquarters to the base and 
build up the field to one of the ] 
on the East Coast 


Beech Aircraft Corp. has set up $7 
million in credit with the National 
Citv Bank of New York and the Fourth 
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Martin Flies First Production P5M-2 


Readily distinguished from its earlier P5M-1 sister ship by the high-mounted T-tail, 
the first production Martin P5M-2 Marlin anti-sub flying boat ordered by Navy cuts 


the surface of Chesapeake Bay as it takes off on its first flight Apr. 29. 


The P5M-2 


ilso differs from the P5M-1 in its lower bow chine which cuts down spray height 


during takeoft. 


engines 


mnt 
ts and 


builders. 


reduced 
pla 12-B cr 
33,400, will 
ry items on the 
that 


Hiller Helicopters ha 
rice tag on its three-pla 
omit 
com 


required by 


36.000 to § 


pecihcation 

Piasecki Helicopter Corp.’s $3,875,- 
000 mortgage loan, authorized in 1951 
to finance construction and 
of new plant facilities at Morton, Pa., 
has been purchased by the Chase Na 
Bank of New York from RIC, 
Philadelphia National Bank and_ the 
lradesmens Land Titl rust 
( Iso of Philadel participated 


I 


tional 


Bank and 


Piper Aircraft Corp., Lock Haven 
Pa., ha Id 12 PA-18 Super Cul 
mesed ty 1353 F 


f 


ming engines 


} 


Legislation 
\ retary ot 
Def 
St 
mmiut 
1 
Ci i 
Committec 


ranking member 


Rear Adm. 


R rigut 


Herbert V. Wiley (USN 
y] p nec! who com 
USS Macon 


ITVvive th rash 


1 Apr. 28 


fated 


Maurice W. Gotthelf, 63 
lations direct for Cen 


the new Marlin has increased range 


equipping 


Powered by two 3,400-hp. Wright R3350-32W Turbo Compound 


speed and higher takeoff gross weight 


AC Spark Plug Division, died 


1mcago 


Financial 
North American Aviation, Los An 


reports a net income of $8,850, 
ix months ended Mar. 31, 
vith $5,050,000 for the 

t vear. Sales and 
Backlog 


ame 
mcome 


Mar 


ONS 361) SOS 


Bell Aircraft Corp., Buffalo, N. Y., 
had a net income of $1,699,069 for the 
first quarter of 1954, 9¢ higher than 
the first three months of 1953. Sales 
totaled $45,190,014, com 
Back 


and incom 
35,005,590 last year 


$450,232.14 


pared with $ 

\p! 
Continental Air Lines had a net in 
of $126,023 for the first quartet 
54 ompared with $683,011 for 
ime period of 1953. This included 
yperating income of $66,446 from 
U revenue 535,690 2 


enu lact x 


American Airlines h 
th 
' 


( June 


Fairchild Engine & Airplane Corp., 
Hagerstown, Md., will pav 30-cent divi 
a \Miay 28 on common hare to 


of record May 12 


International 


Canadian aviation officials have d« 
1 U.K t to extend the 
1 air agreement to include land 
British Overseas Airwa' 

ronto’s Malton Airport 


reaque 
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MANUFACTURING COMPANY 


SION OF LEWIS AND KAUFMAN. LTO 


8557 Higuera Street, Culver City, California 
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| Nike Batterie 

Airlines Face ¢ ritical Decade 

| USAF Planning ‘Flexible’: Talbott 
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|} H-Bomb Sparks Aussie Air Buildup 
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Production 
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Firebee Built for Fast Field Servic: 
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Digital Computers Take to the Air 
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\ireraft Earnings Go Up Again 
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CER earns same cums 
mee we 





LOCKHEED Super Connie flying laboratory with an Allison T56 turboprop engine in far left nacelle takes off from Burbank, Calif., 
to |} used inl k Bea Cth three 


« 


Cines ATE ton types 


on start of test program of 156-tvpe powerplants 


New Shapes Aloft Here and Abroad 


/ 


PILATUS P-3 primary trainer is being tested by Swiss Defense De STITS Playboy, cleaned up since first appearance (Aviation Week 


partment. All-metal craft has retractable tricycle landing gear, 260-hy Jan. 18, p. 44 
being built from kits in U.S., savs the designer 


now does 150 mph. More than 25 Playboys are 


Lycoming. Top speed is given as 190 mph 


ARMSTRONG WHITWORTH \ictcor N. Fb. 14 twin-jet nightfighter (below features a cleaner canopy than earlier N. F. 11, also 


has modified fin with fairings in vicinity of projecting “bullet.” Plane is 49 ft. 11 in. long. It has radar in nose, four cannon in wings 








24 Houris...1 Hostage 


One by one, the veiled women boarded the plane, 


bound for the old world after a glimpse of the new. 
The sheik was still in Washington, attending a 
diplomatic dinner. He would leave tomorrow — 
tonight, he was sending his harem home. 

But not unguarded. A stout, turbaned officer 
shepherded them aboard, then motioned politely 
to the Airwork representative to precede him into 
the plane. 

\irwork 


man. He had just supervised the engine overhaul 


It was a special service flight for the 


of the sheik’s plane and was now making the flight 
to instruct the native mechanics who would care 
for it in Saudi Arabia. 


Once inside the plane, the guard loosened the 


Distributors for 
Pratt & Whitney Aircraft 


NEW YORK 


10 


automatic in his holster significantly. As the plane 
took off, he observed, “If these engines sputter, you 
will be the first to die.” His tone was matter-of-fact, 
yet firm. The Airwork man swallowed hard, but 


said nothing. What could he say? 


The rest of the story is anticlimax. The rebuilt 
engines functioned perfectly — the flight was with- 
thanks to Airwork’s high 


standards of overhaul, ensuring factory-new per- 


out further incident, 
formance. Airwork production line techniques are 
equal to those of the original manufacturer. That 


is the only way to get unvarying quality. 


Airwork will gladly handie your overhaul and 
supply problems. Ask about our personalized serv- 


A\irwork exchange, and dealer programs. 


Airwork ® 


CORPORATION 
Aillville, WJ 


ice, the 


WASHINGTON 








WHO'S WHERE 








In the Front Office 


William H. Coleman 
Aero Supply Manufacturing C r! 
A. M. Rochlen, public relations dit t 
I glas Aircraft C ind K. G. Farrar, 
a imager of the Long Beach Divisio 
har b I | ted 
Santa Monica, Calif., firm 
Walter H. Johnson, Jr., 
pointed vice president and sal 
American Aurlines 
D. P. Renda has been elect 
dent-legal of Western Air Lines 
Ford Sebastian is vice president and gen 
eral manager of Williams Manufacturing 
Co.’s new Sealectric Division, Chi 
L.. John Eichner has been 
lrans-Texas Airwavs to vice ] 
ind sale 
G. W. Fleming has becom 
and general manager of Fig] 
Svracuse, N. Y 
Albert Steg has been el 
controller of Borg-Warner 
H. Hunter Gehlbach is nev 
Harold B. Smith, pres 
| 0] W ork of ¢ hicago h 
a director of Capital Airlin 


Changes 
F. Maurice McGregor, Can 


pioneer, has joined Pakistat 
Airlines as general manager 
David D. Coffin, manag 
Manufacturing Co’s Missil 
Division at Bedford, Ma 
pointed ssistant \ presi 
pany 
Webster H. Wilson ha 
by Hazeltine Electroni 
N. ¥ to assistant vice pr 
Edward J. Giblin ha 
tarv of Ex Cell O Corp 
Samuel M. Kinney, Jr. 


assistant retarv of Davstron 


beth, N. J 

Myers Cather has joined Phil D. McH 
Advertising Agencv. Los Angel ’ 
executive for aviation and allied a un 
R. R. Jenner, former chief radio and ek 

T raft Corp., 1 

I Minnea 
polis-Honeywell gu ‘0.’s Micr 
Switch Division, Freepor 

Stannard M. Potter 

omc il 
tion ound 
it the I 


cage 


+ 
tron engineer 


new airborne produ irector for 


Honors and Elections 


Brig. Gen. Joseph T. Morris (USAF Ret 
assistant vice president of United Aircr 
Products, In will recei in honora 
degree as Doctor of Scien in Militan 
Aviation from Bowling Green State Univ 
sitv, Bowling Green, Ohio. June 

Frazier S. Wilson, insurat 
United Air Lines, since 1943 
el ted pre ident of th Midw 
Buvers A 
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INDUSTRY OBSERVER 


> USAI ns 1D! } high iltitude 
te $ t iT} 1 ivload bey s() G0) t ording to Brig (sen | lovd 
; } 


r-] LIT hing 


B.W 


1) 


i 


> Sikorsky S-58 anti-submarine warfare helicopter (Aviation W eck Mar. l, 
p. 11) has reached a speed of 144 mph. in level flight during early flight test- 


ing. Designation of the S-52-5, powered by Turbomeca Artouste turbojet, 


has been changed to S-59. 


> \\ eT] t ( ed its first dar bombing and naviga 
tion s\ I t ircraf cl ivision for installation in 
nbc irl time Douglas 

{ let rational sub-svstem for 


lopment 
loy nt 


> Lockheed plans to complete the shift of its T-33 trainer assembly line trom 
Van Nuys to Palmdale, Calif., by mid-May (Aviation Week Apr. 26, p. 21). 
Last of the Van Nuvs-built T-33s are scheduled to be flown to Palmdale by 
the end of May 


Pe Ame I } neti tl t-? ] I th trans 


ising an 
American 


1st peed 


> Piasecki H-21 helicopters are flying on a test basis following incorporation 
of 27 modifications ordered by USAF when the ships were grounded in 
February. Time absorbed by paper work is responsible for much of the 
delay in this program. Engineering changes for production and service heli- 
copters were in the works for nearly a month before the company was given 
the green light to manufacture modification kits. ‘The first ungrounded H-21 
flew on April 5 


| jet engines use 0.1251 
USAF study show 


> Competition among helicopter manufacturers is bringing real benefits to 
the Air Force and Navy. At least one company has cut the price on future 
orders for a large copter 50 Reasons: Military buvers are shunning expen- 
sive cost-plus-fixed-fee deals and prospective airline customers sas bluntly 


the price must come down. Major cost headache: maintenance. 


PP; 


P Average cost for Navy aircraft engine overhauls, including piston and jet 
engines, is $39,184. Navy will overhaul 9,183 engines in fiscal 1954 and has 
programmed an overhaul! program of 11,323 for fiscal 1955 


Pr LSAl 
R ] 
Ort] 


> Air Force is seeking about $16.6 million for fiscal 1955 to buy 29 flight 
simulators. Cost of a B-52 simulator is $981,000. F-100 simulator costs 
$368.180. 
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Comet Debacle Stuns British Aviation 


U.K.’s Best Bet Becomes Its Big Liability 


@ BOAC, de Havilland face 


major fiscal problems. 








Impact of jet transport 





erashes could hit U. 8. 


By Seabrook Hull 


MeGraw-Hill \ \ 


London—Nearl\ 
have their starting 
inv Britisher today 
Comet is having a 
just share of bad luck 
Ihese trouble 
more or less routine pr 
out why Comet 1, the wv 





mercial jet airliner 

veloped i tendenc 

Phev not only are th 

hifts and reappraisal 

tion—by both produce1 erate 

but could have a considerable impact GROUNDED COMET 

the U.S. and on jet | 

eral 

>No Hint—Todav, near 

the Stromboli crash and mo 

three months after the Elba 

investigators still have not the f ! 

hint of the cause (or caus¢ e Other British produc: 
There is a general consensus that Armstron: \ 

the same thing and one thing onl 

not a combination of two or mor 

off both crashes and also mai 

been responsible for the Calcutt 

dent 
Meanwhile, the Comet, once British 

aviation’s greatest prestige builder, now ® New Phenomenon?—| t on tter a g 

is its greatest liabilitv. Its airworthine n t 


‘ap- BOA 


ty ; 


litt l 
certificate has been withdrawn (Avi tion im ger d if) t P lilling the ¢ 


ATION Week Apr. 19, p. 14), and 
e British Overseas Airways Corp., whi 
had built its future around the Comet 2 


and 3, is furiously reappraising it 


equipment needs, fears it mav have t 707 Flight : June 





buy more U.S. or Canadian equipment 
to fill the gaps left by the grounding of Bo 
its six remaining Series 1s and the in int 
evitable delay in delivery of the 12 
Comet 2s on order 

e The de Havilland Aircraft Co., d 
signers and manufacturers of the ill 
fated aircraft, does not know where to 
turn next. With 26 Comet 2s in vari 
cus stages of completion, all work has 
been halted except on two nearing the 
flight test stage. Untold millions of 
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that the Russian 





Reds Reveal New Jet Bomber 


th ierial 


Russian 


bomber 


lh big 
| IPprox 
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of new 
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if BOAC 
d ] ted to 

or th | if | 
th cquipment on hand 
BOAC es to show 
£9 Denis a 


} 


nt for tl vear just end- 


ng. The going now, 


not Tikely ) yvwhere nearl 

well in 1955 

> DH Dilemma—The de Havilland di 
iter even than BOAC’s. 
say what it ost to set up 
generally is 
tock issue 
finance this 


lemma 1s Ure 
DH will 
Comet 2 production, but it 
onceded the 
last vear went 
line. This would mean there is at least 
S15 million tied up in Seri produc 
tion. The actual total could be much 
Comet 2s sell for $] 


not 


company 
i 


entirely to 


higher 5 million 


each, and there ar in advanced 
stages of construction 

Actually, DH is in something of a 
pot. It not abandon the Comet 


project: there is too much at. stake. 


14 


\ 


+ 


lle Con 


ott 


> 


th 


e trouble 
W ork h 
enom ai 


imnot 


tled over top manage 
nt probab ipreced 
n hastory 


Design Ouestioned—But that 


nted ll) AVId 


a. not 
id of then 
given TIS 
iscussion of the Come 

1 and DII's design method 
ent wing modi 
AVIATION 


¢ 


‘rloom that has 


\londay- 








Comet Sub? 


Strong 
(overseas 


indications that British 
I Airways Corp. will replace 
its de Havilland Comet jet trans- 
ports with Lockheed Constellations 
or Super Constellations were seen 
in these developments reported to 
AVIATION WEEK 
@ Active being 
held with Qantas Empire Airways, 
\ustralia, concerning early purchase 
of three or four Oantas-owned 749 
Connies, a BOAC spokesman said. 
Last month Qantas received the first 
of eight Super Connies it has or- 
dered as 749 replacements 
e An informed West Coast indus 
told Aviation WEEK 
that the British carrier is interested 
in obtaining Super Constellations 


discussions were 


trv source 








lower leading edge, widened these limits 
and apparently did not reduce top speed 
performance at all. 

(he point is made that the 
never should have been put on the air- 
craft in the first place (his is not 
cited as a possible cause for the Rome 
iccidents, although wing characteristics 
ilong with pilot error were blamed for 
the loss of a Canadian Pacific Airlines 
Comet | on takeoff in Karachi. It is 
exampl of bad de 1gn by 


wing 


ited 1 il) 
ome critic 
> Competitors’ Chance—The blow to 
the Comet’ tion and the delay 
in its development gives other potential 
ompetitors a much better chance. No 
one has anything on the wav to compete 
vith the Comet 2, ex ept Boeing’s 707 
But Vickers V-1000 is touted by its 
is a hot contender in 
Comet and the hypo 


reput 


markets 
for which the 
thetical Series 4 are intended 
V. Roe’s brieflv-dreamed-of pas 
r version of the delta-wing Vulcan 
bomber, the Avro Atlantic 
that—a bricf and abandoned dream 
> Combined Efforts—The whole fu 
of the Comet—thus, 
of BOAC’s prestige 
Ith of de 
mining conclusivels 
ind Stromboli 


no Wwe 


remams only 


ture a major share 
ind the financial 
Havilland—rests on deter 
what caused the 
CTa he Toward 
r than five major 
their efforts: the 
Xoval Aeronautical Establishment at 
rnborough the Air Registration 
Soard, Niinistn Civil Aviation’s 
Accident Branch Havilland and 
BOAC 
\t 


1 


bending 


I 


Farnborough, RAI 
testing the C 

plan ow ha 
the t 
ingle 


flown 
t bed 


mayor 


Phis 
15.000 hy 


than 
vithout xperiencing 
tructural failure 
\ second Comet has been brought to 
Vhis aircraft, one of 
operational aircraft is 
d to minut tion 
ifter another 
lving into even of the aircraft 
design, construction, airframe 
tail, fuselage, fuel 
tems, radio gear, engin 
gines, hvdraulic s1 1S, pI 
etc. This al ll tal 
Meanwhile 
oon is to bi 
flight testing 
Similarly, de 


mor 


imboroug!] 


ubj 
fceam of 


Inspe 
expert 
| pha 
wings, 
tank ontrol svs 
mounts, en 
ssurizing 
one will take week 

another BOAC Comet 
turned over to RAF. fo 


Havilland ha 
BOAC Comets at Hatfield. One ha 
been torn down into little bits and 
pieces. Each is being given a sear 
inspection. 

All the parts recovered from the Elba 
wreckage are now in England. about 
75% of the entire aircraft. including 
virtually all major components. A few 
pieces of the tail section are being fished 
out now. All these are being examined 
carefully. Similarly, the Calcutta wreck- 
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age is getting a thorough looking-into 

> Flight Test—Ultimately, both RAI 
and de Havilland feel they will have to 
resort to actual flight testing. “We'll 
have to try to bust another one up.” 
he aircraft used for this purpose will 
be thoroughly instrumented and 
equipped with special escape hatches 
for the crew. 

If necessary, in the final analysis, the 
aircraft will be taken to Rome to get 
exact duplication of crash conditions. 

Speculation as to what caused both 
crashes is rampant. When asked, both 
RAE and DH gloomil that 


no one has the slightest the 


maintain 

hint of 
cause 

This may not be entirely tru The 
first piece to go in the Calcutta crash 
was a tail plane, the result of a terrifi 
downward pressure on it as if the air 
craft had been nosed violently 
Preliminary examination of the Flba 
wreckage indicates it was subject to a 
terrific number of Gs, perhaps is many 
as 20 or 30—enough to tear the aircraft 
to pieces. There is indication 
the Stromboli crash was just as violent 
> Speculation—The search, nevertheles 
is extremely difficult. Each time, after 
Calcutta and after Elba, the Comet 
was given a most thorough checking, 
and in each case it was possible to tell 
how the aircraft broke apart but, in 
neither case, why 

There is a tendency to rule out simple 
structural failure caused bv fatigue 
“This would have shown up befor¢ 
this.” For similar reasons there also is a 
tendencv to rule out engine failure 

Most observers are convinced thx 
Elba and Stromboli crashes were caused 
bv the same thing. The cause also may 
explain the Calcutta disaster, although 
this one could have been weather 

A further general conclusion is that it 
is a single failure that caused the 
crashes. Various speculation holds the 
aircraft was ripped apart by 
e Jet streams at high altitudes. Th 
could explain the two Rome crashes but 
not the Calcutta disaster, because thx 
latter plane fell apart at too low an alti 
tude. 
e Fuel tanks. Under just the right con 
ditions, the vapor of jet fuel 
in a partially filled or empty tank can be 
raised to the flash point. There is an 
inclination to discount this as 
bilitv, however, since it would take a 
combination of circumstan 1) Mix 
ture would have to become explosive 
and (2) a spark would have to be intro 
duced to set it off 
e Power control system. The 


IVCT 


every 


pressure 


a possi 


Comet’ 
controls have been the subject of much 
comment: “The pilot doesn’t have any 
feel; doesn’t know if he’s overcontroll- 
ing: might, in an emergency, have to 
spend too much time switching from a 
failed svstem to one that was 


tive 


opeta 
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e Explosion of accumulation of hy- 
draulic fluid vapor. Again, this is theo 
retically possible under just the right 
onditions 

e Ultra-sonic vibrations from 
blades. Little is known of th 
m materials of 
mged 


turbine 
etrect 
mtinuous and pro 
bombardment by the vave 
Vhis possibility i thor 
ughly. It fit 
the matt 


xplored 


that whatever 


basic nature that is behind the Comet's 
troubles, it will affect not only British 
iiation, but jet developments in gen- 
ral the world over, including the Boe- 
and the wide of military 
raft now in operation and on the 


range 


boards. 
le, the Comet grounded 
usly—a sad 
nt ind British act 
‘ ipp ins tol 
otf a now-unknown 
th the an 


commentary on a 
naut 
on the 
technician 
" to the ques 
Why do Comets blow up?” 


ye” POITETA d 


Boundary-Layer Control for Jets 





Navy Tests New Unit on Panther 


By Claude O. Witze 


1On prob 

m if oper nal ts now being con 
ducted wit] 1 1-4 Panthe 
prove su ssful pplication of 
illed 


oundary-laver d “super 


; ' ad 
! mproveda 


of bleed 
Oompressol 
engine 


nd forcing 


Aero 
man 


external 


} 


irmament 


wer than rma 
> For Smaller Carriers—If t 
inder wav on the USS 


k plat is the Douglas AD Sky 
yowered by a Wright R3350 pis- 
cine. Navv's first yet powered at- 
lane is the Douglas A3D powered 

Pratt & Whitnev Aircraft J57s, 
is designed for only aboard 
ind Forrestal-class uper 
till is m nonths away 


ail 

m fleet use 

If the Navy quickly can convert its 

it inventorv of Grumman Pan- 

d Cougars and McDonnell Ban- 

et fighters to attack planes by 

his new system, it will prolong 

life of these types of aircraft 

1 large fleet of jet-powered 

mes that can operate from 

carriers as well as the larger 
Midwa ind Forrestal-cla irriers 

> Several Projects—A number of bound 

rv-] ontrol research projects are 

be under way involving either 

g or blowing of air over air- 

ngs. Both the National Advi- 

ymmittee for Aeronautics and 

turers are studying pro- 

this 


inufa 
mprove performance by 
ul ver the 


ends to reduce 


Spanish Develop New Trainer 


First Asai I-11B light 
trainer developed in Spain for flying clubs 
Approximately 70 of the 
Sales 


Powered by 


view of the new 
and private pilots 
planes are being produced. price is 
estimated at $3,500. a 90-hp. 
Continental, the I-11B has a top speed of 


125 mph. and a 
about 30 ft. 
Landing gear is fixed. An earlier model 
Aisa, Madrid, the I-11, was 
incorporated tricycle landing 


approximately range 


some 400 mi. Wingspan is 
6 m. 
developed by 
similar but 


gear. Both models are built of wood. 


15 





> Cessna Tested 
ter thy | ; 


with 


iddition, 
landing 
from 
ita 
nite 
p! 


nm sup 


] 


munenaecd 


xplore new 

m yet en 

icy for u in r control 
> German Research— |! Navv_ started 
fh on } ii mon with i 

Arado Aircraft 
irly German ver 


n ME-109 


posed 


scrmman An ¢ 


Since then 
ind Reaction 


ontra 





Japs Test New Convertiplane 


lied down tor preliminary tests, the new 
Kavaba Heliplane has a Continental 185 
hp. engine in the nose for highspeed for 
ward flight; for takeoff and landing, it uses 
ramjets fitted to the tips of the three-blade, 
36-tt 
of approximately 45_ Ib. 


diameter rotor Ishikawajima units 


thrust each are 


among the many ramjet powerplants being 


16 


ilso is connected to the Con 


Rotor 


engine 


tried. 

tinental Design top speed is ap- 
proximately 105 mph., and range is about 
250 mi. The stub wings span approximately 
10.5 ft. Shiro Kavaba, vice president of 
Kavaba Industrial Co., Tokvo, began the 
Heliplane design during World War Il. 


Construction began early in 1953. 


Airpower Cuts 


© House trims Air Force. 


Naval Aviation budgets. 


® But fiscal °55 reductions 
face stiff Senate fight. 

th few words of protest, the Hous« 

d trimmed Air Force and Naval 


ition budgets for fiscal 


1955 to im 
Administration “new 


fons progr 


cement the 
OK gram 

Ilouse voted $10.8 

Air Force, 


$1] 


billion in 
than 
nder the billion 
by the Administration 
substantially below the $11.4 


ed for the current fiscal 


MOT 


9 billion 

commended by 

but substantially 
“ 

irs allocation of 


! eived $2 
than re 
istration 


hange in airpower funds 
ide uv recommendations of the 
\ppropriations Committee (AviATION 
Werk Mav 3, p. 16) was to strike out 
ling of extra pay 


15-to-( 


100 hr. a vear on 
m l 
tanding vote 
P Senate Opposition—lhe Air Force 
budget, how I faced with pposi 
the Senate as little, too 
Several senators have been vocally 
of the Administration for put 
r off the achievement of a 137 
until 1957 
Military Appropriations Sub 
aded by Sen. Homer Fer 
art hearings on the de 
Tcl mone bill 
P ‘Super Salesmen’—In a speech in 
Detroit, home of Ferguson and Defense 
Secretary Charles F.. Wilson, former 
Secretary Sen. Stuart Svming 
Administration’ 
iho last vear in new 
USAF. and 


their sup lesmen went 


“too 
] 


wing 


this week 


pointed 
commented 


radio, and 
Thev bally 


ir great 


that. de 

the Repub 

ommending 

trains d pe ople 
t did la t veal 

C5 hill on 


lativelv 
mportant word 
Tht of Soviet 
gainst anv 
of our 
intr 
> Floor Debate—llighlig 
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dav debate o nt \ : 
Angel Present Copters Inadequate: Army 
® Rep. George Mahon, ranking Dem ai . 
rat on the Military Appropriatic Military to toss headaches in design, maintenance 
Subcommitte generally endorsed t 
Adiministratic rogram, but exp! 
me appre msion of a cut 
million in the Administration’ 

of $431 million for USAI 

devel cnt Thc S4+ 


Hon ( 


million in 


costs and supply difficulties to manufacturers. 


> Shortcomings 
kK 


that it not tor toda 
but for th mg haul ( “ 
veal Mahon said. “Based upon th 
philosophy it can be defended.’ 
e Rep. Mel Price, pointing out that th 
Administration cut USAF procurement 
funds from $6.7 billion to $3.5 billion 
for fiscal 1954 and that tl WmMoi 
proposed for fiscal 1955 ii 2 
IPO 
> Army Views ca 
nker told Avia N Wet t t equipn 
> Improving the Product—( 
nee ging th 


billion, commented 
his category was cut 
last vear that I cannot for 
having the temeritv to reduc 
ircraft procurement this ve 
@ Rep. Harold Patten, a \\« 
Air Corps officer, obsen 
the Administration wv 
power minded. In ln 
the Pre sie nt te 
budgct poimt 
tion of mod 
favorably disposed as it is this vear 
th r Force, the Administration | : : ; * 
t11.? billion—t th t ( e Lt. Col. Karl Hl. Zornig, 
” \ Aviation — Division 


t T 


Bill Adds New Basis 


For Contract Reviews fact | Holland 


; } Det 


review 
r¢ government on 
ent to the White TH 
dent ignature 

Phe legislation 1 n tated bi 
Supreme Court decision holding fh 


eround und 


faith o 


( vide 7 


i F — 


Merger Approved Japs Get First Beech Trainers 

Nlor Con ; rite - ‘ Beech-built 17-34 Mentor military \ large quantity of T-34s will be built for 
Dynan p. was approved | | trainers in the air with Japanese insignia dur NSF under a joint program that schedules 
holders of both companic ] ing formal acceptance ceremonies conducted — production both by Beech Aircraft ¢ orp. at 
mecting n Dover Del at Utsunomiva Airport near Tokyo. The Wichita, and Fuji Heavy Industries, Tokyo 
Week Apr. ] p 17 planes are for Japan’s National Safety Forces under license-contract. 
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aviation field ser 
who will discu the im 
ised rvice life 
can be used to cut cost 
Marion G. Corneill, 
mandel fa helicopter 
ympany at Ft. Sill, 
( ut the difficulti 
the field 
ymmendation 
e Donald M. Thompson, chi 


rill’ ind at 


Iran portation ¢ orp 
ice office 
portance of incr 
how 1f 


@ Capt. 


and 


com 
maimtenance 
Okla vill tell 


experienced in 
fenan design 


ind HAKC Wall 


velopment | h for 
nsportation Corps’ Air ‘Trans 
ervice, will demonstrate that the 
mportant feature of a helicopter 
vailability and more emphasis should 
given to this than to 
ised pavload 
> Industry Studies—Hhe h 
dustrv, represented by accessory and 
well as major 
iso will partici 


it the St. Loui 


parts manufacturers a 
farv-wing produ CI 
pat in the pro eedings 
mecting 
Some 

if ts: 
e William Wiseman, chief engineer of 
Continental Motors Corp.. will present 
tudv of low-power and high-power 
operation on the life of the engine 
e Dr. Arthur Nutt, Lvcoming-Spencet 
will speak on “Matching Powerplant 
to Helicopters.’ 
eWarren T. Colwell. Gleason 
Manufacturing Co., and S. W 
of Burgen Corp 
peak on transmission problem 
e Harland S. Hostler, Parsons Aircraft 
Corp.: H. W. Bonnett, Sikorskv; Rob 
ert L. Lichten, Bell Aircraft, and a 
representative of Prewitt Aircraft Ci 
ire scheduled to speak on rotor blade 
problems 
e Richard Carlson, of Hiller Heli 
Co.. will discuss the design of 
missions for 1,000-hr. lif 
e Frank N. Piasecki, board chairman of 
Helicopter Corp., will deliver 
1 paper on the “Design of a Complet 
Helicopter to Have a Service Life of 
1,000 Hr. Between Overhaul.” 
@ Jack Gallagher hief ngineer and 
manager of New York An 
WS, 1 heduled to add: 1 dinner 
meeting on the of his com 
pany with maintenance of the Sikorsky 
6.56 iy 
Ihe mposium will 
Maj. Gen. Paul | 
hief of tran portation, 
| M Namara. hi 
Division, G-4 (logisti 
Among mpani 
to the St 
Bell 


of the speakers and their sub 


(sear 
B iker, 
will 


Engineering 


opter 
tran 


Piasecki 


operation 
expe rien 


ommercial 

+}, talk 
Arm 
Gen 

Supph 


send 


Doula 
lexa 
Found: 
mca 


: 
Bell 
Ke llett 


L.o khe d C,0o0dve il 
Piper, Hugh Jacobs, 
ind de Havilland 


Rvan 
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Aircraft Workforce 
Employment in the aircraft in- 
dustry was 770,600 in January 1954, 
in increase of 49,200 from the same 
month last year, a Labor Depart 
ment 
Number of production workers 
359,500 in January 1954, com 
530,700 for January 


study show 


Industry 
\ircratt 
Aircraft eng 
ind | irt 
\ircraft propell 
ind part 
Other aircraft 


Parts, equipment 
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Nike Batteries 
® First of 40 installations 
is started in Washington. 


Air cover spreads over 
area estimated at 25 mi. 


The first of about 40 Nike anti- 
urcraft missile launching sites is being 
onstructed the Washington, 
LD. C., area and is scheduled to become 
operational this summer. 

Fourteen critical defen cur- 
rently are listed to get Nike defense 
Norfolk, Va.: Washington-Baltimore; 
Philadelphia; New York: Boston; Pitts- 
burgh; Cleveland; Chicago-Detroit: 
Colorado = Springs-Denver; Hanford 
Wash.; Seattle; Los Angeles; San Fran- 
isco, and one unnamed site 

West Coast sources report Army has 
imnounced Los Angeles will get the 
econd Nike installation, with prepara- 
tion of launching sites already under 


now i 


irCas 


onstructed within 
under a program 
priority over all other Army 
pt that allotted to 


the next two 
holding 





‘Soapbox’ Back 


With 
lorum 
Week. Originally a sounding board 


this issue 
reappears in 


Engineering 
AVIATION 


for engineers’ 
has been 
serve as a showcase for 
technical merit. First 
series begins on p. 40 


opinions, forum now 
increased in its scope to 
ideas of 
of the new 











certain critical ammunition manufactur 
ing projects. 

> Battery Details—Nike is a surface-to 
air missile developed by Bell Telephone 
ind Douglas Aircraft, currently being 
built by Douglas under an Army Ord 
nance contract (AvIATION WEEK Mar. 
15, p. 78). Rocket-propelled and super 
sonic, Nike has a slant range of about 
1S mi. 

Several sites will be located around 
Washington to provide an 
estimated at 25 mi 
000 ft. high. 

Iwo major areas, separated by at 
least 1,000 yd. but no more than four 
miles, make up a single Nike site. The 
launching area contains everything nec 
essarv to assemble, test, fuel, store and 
launch the missiles; the control area 
contains all the radars and power equip 
ment. 

Underground magazines contain mis 
storage space and firing controls 
Missiles are moved out of the magazin¢ 
in a horizontal position on a special 
launcher. They are raised to the surface 
by an elevator while simultaneously be 
ing erected to the vertical for firing. At 
the surface, the Nike either can be fired 
immediately from the elevator platform 
or moved to launching racks which ex 
tend from either side of the elevator 
position. 
> Typical Site—A launching area is 
roughly T-shaped and measures about 
500 ft. along each side. Along the top 
of the T are the missile assembly, test 
buildings and fueling areas 

Two launchers are located on the up 
right of the T. 

Che control area is built around three 
radars for acquisition tracking 
missile tracking. Power supply, 
spare parts and such extra equipment 
are located at this sit 

Judging bv the lavout of the launch- 
ing area, missile components are de- 
livered by truck to the assembly and 
test building. There apparently is a 
static firing pit as part of this building 
for a preflight check of the acid-gasoline 
motor of the Nike. 

Nearby is the fueling point for the 
missile, and further on behind earth 
barricades is the acid loading station 

After fueling, Nikes are wheeled to 
the elevators on special dollies and 
tored in the underground magazine 

Two launchers comprise a single Nike 
battery; total personnel strength = re 
quired is 448 officers and enlisted men 
per battery. Current plans are 
the number of batteries assigned to a 
given defense area in accordance with 
the manufacturing and population den 
sitv at the site. Maximum number of 
batteries to anv area will be four, which 
means onlv eight launchers: if condi 
tions demand it, each batterv can be 
expanded to handle six launchers each 
instead of the normal two 
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RHEEM 


Nita serves as a prime contractor to the United 


States Government... and as a sub-contractor to 
Lockheed, Northrop, Douglas, Allison, Ford, and 
Westinghouse —leaders in the world of aviation. 
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AIRCRAFT DIVISION 


Manufacturing Company... Aircraft Division, Downey, California 
RESEARCH ¢ DEVELOPMENT ¢ ENGINEERING *« PRODUCTION 











and COMMUTATORS 


made to your specifications 
from cold drawn work hardened 
precious metal, with 
diameters accurate 
to +.0005” and a 
concentricity of .001” T.LR. 
insuring... 

better contacts, 

longer life, 


. greater economy. 


SIZES diameters .032” and up Lf 
CROSS SECTIONS 005” to .060” ring thickness 





FINISH 4 micro inches or better 
BREAKDOWN 1250 volts R.M.S. hi-pot 
RING HARDNESS 70 brinell minimum 
ROTATION SPEED to over 20000 r.p.m. 
RING CONSTRUCTION silver, gold or any specified material 
CONTACTS any number, grooved or flat 


May we quote on your special requirements? 


Ba Gach ont 
67° 
vate 


BILL JACK SCIENTIFIC INSTRUMENT CO. 


143 SOUTH CEDROS AVENUE * SOLANA BEACH, CALIFORNIA * TELEPHONE SKyline 5-155] 








Future Pattern of Passenger Movement 


Intercity Common Carriers 
] ; ‘ . 2 ; 


Kevsenue Passengers Millions 
Fixed Heli 


Market Distance, Mi Kailroaud Wing copter 
(.roup 
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ATA Project Director Says 


° ’ | 1 @,e 
Airlines Face Critical Decade 

Ihe next decade will be critical for rther growth in this field depend 
the airlines because they will approach pon population increase and iccelera 
ituration of the longhaul passenger n of the tional income and these 
market—their principal source of rev lemen have she mature rat 
enue, says Grahame H. Aldrich, special movement Cl lower than 
project director for the Air ‘Transport rate gain achieved he airlines 
\ sn *s R« earch Division no;res \ LY 5 Savs, the | 

During the past five years particularly, lines will achieve only lig rain” | It's good business 





the airlines have achieved most of their long] penetration—reaching | on your part to investigate the hidden 
trafhe acceleration within the 1,000-mi : ie airlines reach this | costs involved in your precision tub- 
plus longhaul market, this despite the point, they no longer will be able 

fact that during the past three decad pture ional longhaul common 
thc proportion of common-carrier trav ner trathe at a rate comp ible to the 
clers moving within specified distan past, Aldrich sa 

has remained relatively constant > Traffic ‘Troubles—Noting ig gain aertiliti lebteld ail ase 
> Record Growth— This means, Aldrich ir travel that will be made with the ee ee ee 


te 11; salvage operations... rejects 
reports, that the airlines have been eat ransport icopters, Aldrich Bf OF , 


ing assemblies. Like hidden taxes, 
hidden waste keeps right on robbing 
your profit ledger ot money you have 


a right to earn. Check on unnecessary 


ing into the market faster than the roble rising from the mixture Since 1941, TMI has specialized in 
population has expanded. In 1953, the iry-wing and fixed-wing operation he k 


: J erving the best customers in all of 
uirlines achieved a record 72% pene major airports in the U.S. In 1965 , ' with Precision Tubing 
tration of the 7.1 million common- he predicts a total of 3,476,00( iTS | 


carrier passengers traveling more than nvolving ng and copté 


1,000 mi., he state ICS rmiit vith predi ted We have the know-how, the 


special equipment, the experience 





to make every job a perfect job 
, . . roduc vs amles old dri 
Existing Pattern of Passenger Movement ins gare Agee ca 


, 


/ ”t 
to .625 


O.D. to tolerances 


° ~ ‘ ° in sizes .050’ 
Intercity Common Carriers aa, OD.t 


5 as close as .0003°’ 


Market Kevsenue Passengers (Millions 


Group Distance, Mi Railroad Rus Plane 


Next time specify TMI, one of the most 
respected names in the tubing field today. 


TUBE METHODS INC. 


METALLURGISTS * ENGINEERS « MANUFACTURERS 
Total 





BRIDGEPORT (Montgomety County), PA 
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Coaxial Construction 


Fiexible 


Clamps Speed Installation 


Anywhere in Aircraft 


| geographi 
operational load a cri 

Nearh $2 of t 

| flights and 41 of all tixed-w 

tions will take off on land in N 
Pennsylvania, New J Delaw 
Connecticut, Rhod land, Ma 
ctts, Vermont, New Ham 
Maine, Aldrich estimate 

> Potential Markets 

markets susceptible to 

to the airlines, Aldrich 

bracketed by mileag 

¢ Group A—Less than 50 mi. 
the largest of all common 

city markets im term 





engers, 1s out of the 
lsing present equipment a 
Less than 100,000 out of 
PaAssChngee4rs lil Hl 
transportation last yea 

¢ Group B-51-250 mi 
171.1 million pas 
itcgors Last 

five out of « LO 








| ) 
nicarly half this traffic mi 
\\ ishington-N \ 
New Yor 


Look to Edison for leadership in : 
lime advantas fan 


developing the first foolproof fire detection 
system for use anywhere in today’s high- 
speed, high-altitude aircraft. A single IC] 
flexible wire centered in thermistor 
material with the outer sheath acting as 

a ground, serves as the sensing cable 
Powered by the primary battery supply, 
the entire system functions directly from 
the aircraft battery — without electronic 
tubes. And exclusive snap clamps speed 
installations — simplify maintenance 

All important “firsts” from Fdison, all 
guaranteeing maximum fire detection 


eimal F hedul 
cnt” and the imcon 


Added features from years of research 
in the world-famous Edison Laboratory 
and years of actual experience result 
in the finest fire detection system 

ever developed, 


Minimum weight requirements — the control 
assembly tips the scale at only .8 pound 


100 feet of sensing cable, at 1 pound 


Low impedance design — (0 eliminate 
completely false alarms due to moisture 


or capacitive effects 


Respends within seconds signals 
“Fire Out" automatically — and repeats 


indefinitely 


Scorpion Scores 


Some tiny wisps of nylon netting, a bat 
Maximum sensitivity for each zone— tered rod, some cord and a radar reflector 
because cables having varying alarm points (on ground at left) are all that remain 
can be series-connected in the same loop of a 6 ft. x 30 ft. tow target after a hit 

’ by rockets fired from a Northrop F-89D 
Won't you write us for complete data Less than a 


; Scorpion on target practice. 
on this revolutionary development ? 


third of the normal complement of 104 
2.75-in. folding-fin air-to-air rockets carried 
in the Scorpion’s wingtip pods were fired 
in the pass that tore the target to bits. 
ixamining the remains, left to right: Capt. 
Emerson Blair, Edwards AFB project ofh- 
cer; Northrop test pilot Sherman Pruitt, 
Jr.; Northrop flight test engineer J. Wal 
lace and Hughes Aircraft technical repre 


Q Edison. 


A GREAT NAME 
CONTINUES GREAT NEW ACHIEVEMENTS 


sentative Neale Lehman. 


Or inc. 


AVIATION WEEK, May 10, 1954 





Maybe this ‘sandwich’ 
ic just your dish 


rywis sandwich is a section of a lightweight 
structural material developed by Goodyear 
Aircraft Corporation. 


Called Bondolite, it was originally pioneered for 
use in airships where high-strength, low-weighit 
materials are vital. 

But because of its remarkable qualities, a host of 
manufacturers of heavier-than-air craft have been 
quick to capitalize on the strength, rigidity, heat 
and sound-insulational qualities of Bondolite—as 
well as benefit from the excellent weight savings 
it offers over conventional structural materials. 
They are putting it to a wide variety of aircraft 
uses, such as: floor panels, partitions, bulkheads. 


SHUWAMME by 


4 


Goop#YE 


Plants at Akron, Ohio and Litchfield Park, Arizona 


landing real and bomb bay doors, instrument 


panels, dorsal fins, trim tabs, and radar reflectors. 


Because of its structural bonding by a high- 
strength adhesive, Bondolite gives fuselage sec- 


tions an aerod 


ynamically smooth surface. Since 
its monocoque construction permits free access 
and easy installation due to the absence of ribs, 
it is extremely well suited for leading and trailing 
ed 


res. 


Bondolite can be manufactured in various panel 
sizes and in a number of difficult double-contour 
shapes. A wide variety of core materials are 
employed, depending upon the spec ifie needs of 


the customer. 


R AIRCRAFT 


Aircraft Corporation, Akron 15, Ohio 


Bondolite-T. M 





is A MUST 
FOR AVIATION 
TOP 
PERFORMANCE 


Designed especially for 
gas turbine application, 
BG Thermocouples and 
Thermocouple Harnesses 
provide steady, day-in- 
day-out performance on 
jet engines in operation 


the world over. 





Precision-tooled and 
manufactured to fit all 
types of aircraft engines, 
BG Spark Plugs meet the 
most diversified operat 
ing requirements and 
the highest mechanical 


specifications. 


the name that's first with aircraft 


engineering and maintenance personnel. 
* 
For information concerning these and 
other BG products, write to 


CORPORATION 
136 WEST 52nd STREET + NEW YORK 19, N.Y. 





flight Is t0O much 
Aldrich says 


t must be retained as an 


LOUSIIIC Tips pel 
rt fOr most passengers 
His marke 
inline potentia Iiclicopters vil 
onsiderable imroads here, pr 
heliports ire established in th 


areas now occupied by 


general 
major bus and train terminal 
e Group C—Between 251-500 mi. ‘Th 
iniers Can exploit a tugher per 
of this 
pendability ind frequency ot 
\irlines have pencti ited a “I 
of th market but 


rea 


mnarket—1 Hey HNproy 


crtaim 
million inter 
vet che 


lanes O41 ese distance 


e Group D—501-1,000 mi. 1 his region 
Mters a great 


1 
the airlines. Thus far 


growth to 


penetra 


yotential for 


with increased 


flight frequencies and the pres 


tion has been achieved; 
nt equip 
ment acquisition urline 
this penctration to nearl 
Aldrich believe 
e Group E—More than 1,000 mi. 
the market that has meant “steak and 
rics” to the airlines daily dict, 
future outlook is that 


field will be slight, 


population and income increases 


Talbott Calls USAF 
Planning ‘Flexible’ 

\ir Force planning for 137 wings by 
June 30, based on a “‘floating 
D-Day,” USAF Secretary Harold | 
lalbott states in a report on the first six 

nths of fiscal 1954 


heduled, 
ould hoost 
by 1965, 


growth 
dependent 


1957, is 


» program pri 
goal which 
hedulc It ilso Dr 


to 


ture designed 
long penod of time.’ 

P USAF Policy—Lalbot 
USA industrial structure 
\u borce 
trial 
ee eS 
production rCscrv¢ 


] 
Doll for the « 
clustrial 


has modified Its 
bas¢ policy by the 
polic 
tablishment 
structure 
mobilization requireni 
unc time, give us the flexibility 


thet ipid technologi 


il developments 1 
the aircraft industry demand 

Under this policy, 
for equipment which is ahead of 


hedule have been phased out and, in 


duplicate sour 


OMI second SOUTCE has been 
established in order to 
capacity for 


Production sources areé 


Cases, a 
maintain ad 
quate mobilization need 
established and 
operating, and, accordingly, it has been 
possible to reduce significantly the criti 
i] lead time factor. 

[he production rates contemplated 
vill give us a better balanced program 
ind make for an transition from 
buildup rates to replacement rates.” 
> Increased Emphasis—Defense Secr 
Charles F.. Wilson reports the fiscal 
5 budget marks the first impact 


plans on Dc 


CASICI 


tary 
195 Di 


the revision of strategi 
fense Department 

It places increased emphasis on th 
levclopment — of irpower, both Au 


lorce and Naval Hil ifinuing the 


s militar program 


Italian Sportplane 
First photos of new Italian Ambrosini F.7 
Rondone three-place personal plane, pow 
ered by a 90-hp. Continental engine. Its 
tricycle landing gear is electrically retracta 
ble. Cockpit closeup (left) shows instrument 
lavout and VHF radio installation on right 
side. Dual controls are fitted. Takeoff dis 
tance fully loaded is given as 492 ft. Range 
is 745 mi. An earlier version of the Ron 
done, the F.4, was of all-wood construction 
and seated two. 
cated in Milan. 


A. Ambrosini & Co. is lo 
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A leading supplier of jet engine parts, Cockshutt Aircraft 
Ltd., Renfrew, Ontario, Canada, is obtaining many pro- 
duction economies by Hydroforming a variety of engine 
components that would be costly or difficult to produce by 
conventional methods. Two Cincinnati Hydroforms of 12” 
and 26” capacities are employed. The part shown in the 
photograph above and in Figs. 1 and 2 is typical of the 
work produced by Hydroforming. 


Frequently Cockshutt finds it advantageous to combine 
Hydroforming and mechanical pressing to produce a drawn 
part. They report the following benefits are obtained from 
total Hydroforming and from combined Hydroforming- 
mechanical press drawing: 

Greatly reduced tool cos!s 

Parts are produced free from wrinkles, deformation and »xcessive 

scratching. 

Part quality is improved as there is o minimum of wall and nose thin-out. 

The metal is displaced rather than stretched into shape. 
Hydroforming offers many time- and cost-saving advan- 
tages—particularly for development work and for short 
runs. Let a Cincinnati Milling field engineer give you com- 
plete details. For a description of the Hydroforming process 
and specifications of the 8”, 12”, 19’, 23", 26” and 32” 
machine sizes, write for Bulletin M-1759-3. 


Cockshutt Aircraft Ltd. 
produces improved jet engine 
parts at lower costs by 


COMPLEX REENTRANT-SHAPED JET ENGINE PART 
is produced on the Cincinnati 26” Hydroform 
in two operations. See Figs. 1 and 2 below. 


Fig. 1: 1st Hydroform Operation 


Fig. 2: 2nd Hydroform Operation 


A 17%" dia. blank of 0.064" Nimonic 75 is 
first drawn to shape shown in Fig. 1. The punch 
consists of two principal elements: a segmented 
top and a solid base for forming the shape as 
shown in Fig. 2. The top, segmented section of 
the punch is shown at right on the table in the 
photograph above. Completed part and Ist 
operation shell are also shown. An annealing 
Operation is used between the Ist and 2nd 
draws to reduce the grain size. To achieve 
additional clarity of outline at the neck section, 
the part is rolled after trimming. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U.S. A, 





387. Lighter 


THAN THE 
ENGINE 

MOUNT IT 
REPLACES 


eA) © Here’s the newest of MB engine mounts, It’s 
engineered for strength . . . built for light weight. It offers 
a replacement that saves valuable pounds per engine set. 

Designed specifically for Pratt & Whitney R-2800C 
engines, the Type 3900 MB mount is currently being in- 
stalled in military aircraft. It has USAF, BuAER and CAA 
approval. 

This latest development joins the famous family of MB 
engine mounts used during the last 15 years by most 
major aircraft manufacturers to isolate power plants from 
airframe. 

Only MB deals with vibration engineering in all its 
phases — with vibration testing as well as control. This 
background assures you expert help in engineering com- 
plete engine mounting systems. 


the MB manufacturing company, inc: 


1060 State Street, New Haven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 
Fr ‘ 

TO EXCITE IT ef ..-TO MEASURE IT (OD) 
bry 5 





t 


modemization of 
ind maintaining 
level somewhat lower 
Korean conflict,” Wil 
His report states the « 
penditure of $37.6 billion during fi 
1955 will be as follows: 43 by USA] 
28% bv Navy, 27% by Army and 2 
for interservice activitie 
. 
Directive Sets New 
e 
Progress Pay Policy 
Progress payments to deft 
tors with long lead time 
considered reasonably n¢ 
prescribed percentages, w res 
to the contractor’s ability to borrow 
Defense Secretary Wilson has ruled 
A long lead time, « 
bulk of the aircraft 
contracts, normally 
months between th« 
and the first delivers 
> Limits Reafhrmed—Respon 
tractors can obtain pros 7 > 
on the tvpes of contracts in which 
pavments have been traditional w 
furnishing projections of cash 
md expenditures or other det 
tion of need for prog! 
the Wilson directive stat 
Both production and research and 
development contracts, where progr 
pavments are based on costs, are af 
fected by the new directive. The di 
rective (No. 7840.1) cancels a previou 
order, dated Feb. 15, but reaffirms pay 
ment limitations of 75% of total cost: 
or 90% of direct labor and matcrial 
costs (AviaT1ION WEEK Mar. 1, p. 14 
Percentages over the prescribed 
standards require special ipprovals and 
demonstration of need, including non 
availability of borrowings. With such 
special approvals and demonstration 
of need, the directive says, progress 
payments also may be provided in non 
typical cases if pre-delivery expend 
tures in a contractor’s particular cit 
cumstances will be large in relation t 
the contract price and his working 
capital and credit. 
> Payment Formula—Standard rates fi 
liquidation of progress payments a 
provided, Defense savs, so that a contrat 
tor who receives 75% of all costs, as 
in progress payments, will receive no 
more than 25% of the contract price of 
items as thev are delivered until the ad 
vances have been recovered from th 
contract price of delivered units 
The directive sa\ progress par 
ments will be discouraged on relativel 
small contracts of the larger contractor 
such as orders totaling less than $1 mil 
lion, to minimize administrative effort 
and expense. It applies to new procure 
ment, however, for all contracts, in 
luding existing contracts 
The directive requires progr 
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FLY WEATHER-WISE 


These weather items 
prepared in 
consultation with 
the United States 
Weather Bureau 


Encountering thin, patchy stratus 
about 900 feet in late afternoon, 
be on guard for rapid increase in 
cloud cover and lowering of base, 


especially with steady southerly 


Winds and Cicar skies above 


< Learn the significance of “Spr 
Temperature and Dew Point Tem; 
Don’t trust spreads less than 5° I 
In general, in estimating fog conditi c no ceilings with 
winds less than 5 m.p.h. Expect a ceilir n winds ; 10-30 
h. An important « ption m cur when sea fog blows 


cold land mass with strong near Zzcro ceiling 


When destined to a coastal airport, pick an inland alternate, 


especially in spring when the water is still cold and n 


nd to the dew point 
60 ry Air Temperature 
NO > 

Dew Point 


I ; 
s°F.)  ” Water Temp 


Best Pair to Get You There 


ATCH FOR changing weather and fly with a wide margin 
of safety. Keep your tanks filled with Mobilgas Aircraft 


—the high-power aviation gas. Protect your engine with Mobil 











oil Aero—the world-famous aviation lubricant. These top quality 


} j © ee 
products meet rigid requirements of the Army and Navy —are oO i Ol 


f P 1 { 


oo eae a ae 
assurance of top-flight performance whenever you | 
arias tity. AERO 
Fly with the Flying Red Horse 
AIRCRAFT 





Specify 
MYCALEX* 
glass-bonded 
mica for the 
ultimate in 


finensional stall) 


"Relay Contact Spacers 
made of MYCALEX 
400 and 410 


@® NO SHRINKAGE 

@ NO WARPAGE 
® NO COLD FLOW 

@ NO MOISTURE ABSORPTION 
@ LOW THERMAL EXPANSION 
@ DIMENSIONAL ACCURACY 


Ii at-Mele)eliteelilolamialel,2ame oleh 7m me| 
AV olicelin se cell elicmolm olgolelta Miur 
provement thru\the use of MYCA- 
LEX glass-bonded mica. In this 
case, the unchanging character- 
istics of MY.CALEX insure perma- 
arclaim ekextiielaliare Mehmiacsmelelaicole meli(: 
throughout the life of the relay. 
Ida ole melal= Mel Missi iaeltitelaleCweli 
product improvements effected by 
Wb A@y.NU op, Om ial -MUlaliel6|-Malsidelilele) eke 
Hem’ ellci(clais om aclamlaiielguleliiolame eel | 
or write J. H. DuBois, Vice Presi- 
rolstaled matelialcicialale Mie] Mmm la(- tam @Uil iol ap 


N. J. address below. 


The MYCALEX glass-bonded mica 

sidfs ol eEakelslehicteMmelelela- sim ela- Mell Bt.) 

ait -Mol@ultiiell > WMeh Mele Mulelitlelaliig-ce| 

only by the Mycalex Corporation of 
America 


\ 
*MYCALEX: PHYSICAL PROPERTIES REMAIN 
UNCHANGED THRU THE YEARS 


SINCE 1919 


THE INSULATOR 





Baer. VS > Golo] ite] 7 Vale), mel my Wil aie. 


World's largest manufacturer of glass-bonded mica products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 
ADDRESS INQUIRIES TO~ 
General Offices and: Plant: BEPA Clifton Blvd., Clifton, N. J. 
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> Management Factor—‘“Th 
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liquidation of prog 
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that mav be appropri 
tion of 
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ontractor ha 


omplete the 


Three Aviation Firms 
List Top Salaries 


Ft ce 


f more than 


ing 1953 
United Aircraft Corp. 


lent 
pre aciii t 
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you are looking at 560 electronics engineers 


This concentration of mind powe the equivalent of 
nearly 4,000 years of experience in the new science of 
electronics — is part of a team of 2200 specialists in th 
Engineering Division of Martin. It is also part of a major 
development in the aircratt industry. 


For the electronics requirements of today’s weapons 
systems are an increasinely critical tactor in the cost of 
airpower, involving navigation, guidance, search, fire con 
trol, communications and a rapidly erowing number of 
operational functions 


Martin’s top-rated electronics resources i vital part 


of the balanced and ite) ited system ol enemecrime 
skills essential today to the production of optimum veap 
ons systems at maximum efhiciency and econemy 

lake the case of the U.S.A.E B-61 Matador, America’s 
first successtul pilot ss bombet 

I his Mayo! weapon is being produced lor a traction 
of the cost-per-pound of equivalent piloted aircratt 
another long-range payoll on Martin Systems Engin 
ing, which is delivering more aippower at less Cost to oO 
Government and the American taxpayer. 


bi Mu ill hear more about Vartin! 


* 
Mfartso.. © THE GLENN L. MARTIN COMPANY 


AItRCRAFT BALTIMORE * MARYLAND 
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Bolts and special fasteners are 
the common denominator of 
all industries. VOI-SHAN has 
the skill and experience to 
design and manufacture the 
correct fastener for your 


specific need. 


Common 
7 Denominator 








see 


AIRCRAFT 


AUTOMOTIVE 


4; 


MARINE 


ne 


OIL TOOL 


V0).SHAN 


MANUFACTURING cling a peep~ 
Marine, Rail, and Oil Tool Indust: 


rer, ae 


lutomotive, 


4¢ 


8463 HIGUERA STREET @ CULVER CITY, CALIFORNIA 


SALES OFFICES: NEW YORK—Arrow Sales Co. - INDIANAPOLIS—-The Suse Co. - WICHITA—Aviation Products Co. - PHOENIX—The Circle Sales Co. - SAN FRANCISCO - SAN DIEGO 


30 
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R. Robbins, 
S111.059 
Republic Aviation Corp.: \I 
Peale, president ind ly 
>114,059; John J. Rvan, vice president 
19,994, Alexander Kartveli, \ 
dent-chief engineer, $31,980 

Fairchild Engine & Airplane Co. 
Richard Ss Boutelle, pres 


#38; Arthur I. Flood, 


ndy | 


u 


ecneral hahas 


\,] | 


] 
ident, 


exccuti 


pis side nt comptrolle 
Willard 1. | 


mde 


H-Bomb Touches Off 
Australian Air Buildup 
MeGraw Hill World News 


look for Austra 
with sharply im 


Melbourne—A new 
han defense forces 
creasing emphasis on airpower 1s in 
iccording to mtormed 
Three key factors have 
led to important changes m policy by 
the federal government 
e impact of hydrogen b 


the making, 


OUTCES here 


ments. 
e Recent outspoken criticism 
tralian defense policies by I 
Marshal J. D. |. Hardman, 
chief of the Royal Australian Air Force 
e Considerable pressure by Allied and 
Australian experts who have been ad 
vising the government to pay mor 
attention to the air force at the ex 
pense of ground and naval airpower. 
> Millions for Bombers—At least $60 
million is slated to be spent on heavy 
bombers for the RAAF within the next 
two or three years. Australian purchas 
ing officials have been thinking in term 
of British types, such as the Avro Vul 
can or Vickers Valiant. Should th 
be difficult to obtain, 1 S. mock 
mav_ be 
Once defense allocations are decided 
orders for other new types also wall b 
given high priority under the new plan 
to make aviation Australia’s principal 
military force. Air force personnel say 
further Lockheed P2V Neptunes should 
Australia’s present fleet 
extraordl 


tiring 


orde red. 


be purchased 
of Neptunes turned in an 
nary performance during recent ma 
ncuver;ns. 

Additional orders for Australian-built 
Canberra jct bombers and F-86 Sabre 
fighters will depend on speed of de 
liveries of ordered planes and theu 
modernity 
> Training Problem—The RAAF is hay 
ing trouble training needed personnel 
The federal government expected the 
ur force to get some 10,000 national 
service trainees, but the RAAF re 


3,500 and was nable t 


eived 
only hand] 
these 

It is po sible 
tional 
placed 


that 


ord I UT addi 
equipment ll be 


traming 
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ENGINE ACCESSORIES — 


Precision-Built ...Performance-Proved.. 


USED BY MAJOR AIRLINES AND 
AIRFRAME MANUFACTURERS 


Valves and actuators you can specify with 
confidence. Provide fail-safe operation in 
case of electrical failure. Light weight 


Operating fluid: Engine Oil. 

Duty: Continuous 

Solenoid: Single-coil, internally grounded. 
Electrical Range: 18 to 30 volts dc 
Current drain: 0.5 amp at 24 volts 
Corrosion 

resistant 

construction 


ne 


flow from pressu 
t high blower. Ratec 


B t-in stamina prov 


jJependabie performance uncer 


2 vibration conditions 
1.9 Ib 


= a 


33 SUPERCHARGER CONTROL ACTUATOR 

4 use on Wright R3350-30 engine 
of twe 
mur t 


ng fluid 


805 SUPERCHARGER ACTUATOR 
e on W ight R1820-103 engine 
hydraulic pressure to me 
| actuation. Electrically c le 
reliable operation with proven 
rugged construction 
1.95 ib 


hanical 
ntr d 





Weight 


ADEL produces a complete line of Aircraft HYDRAULIC 


Write for new, descrip- 
tive Brochure containing 
detailed information on 
ADEL's line of Aircraft 
Equipment and facili- 
ties. Address ADEL 
DIVISION, GENERAL 
METALS CORPORATION, 
10775 Van Owen St.; 
Burbonk, Calif 


SUPPORTS. 


DIVISION OF GENERAL METALS 


ATIVE: RAILWAY 4 


POW?! 


& PNEUMATIC CONTROL EQUIPMENT, HEATER, ANTI-ICING & 
FUEL SYSTEM EQUIPMENT, ENGINE ACCESSORIES AND LINE 


“PREFERRED = 
ER 


RATION * BURBANK, CALIF.* HUNTINGTON, W. VA 


ORATION, LIMITEL 





Now 


it can be shown 


a 
positive 


contribution 


to safety 


in flight 


14” x 16” x 24” 





ve vapors in fuel cells 

vated by this positive, 

metho 14 I , in flight i product 
Combusti nore than 37 years expe- 
combustio gineering and atmosphere 


tt mMposit pave 
Ln OPPoOsile pratt 


ne of several models that 


have been undergoing steady development since 1949, 
based on the proven theory that combustion ts the 
most economical an th nt method of supplying 
large quantities of inert ga aircraft: protection, 
The Janitrol unit weigh than 90 pounds 

occupies only 3 cubic feet—produces more than 10 
lbs./min. of inert gas for complete, passive, explosion 
and fire defense from laturi causes as well as 
enemy action. The pilot need flip only one switch to 
set the generator into operation, from there on opera- 
tion is automatic and continuous. Generated 

dumped overboard until the proper degree ot 

ness” is established, then the gas is supplied to fuel 


cells and surrounding area on a demand basis 


determined by pressure—continuously, until the gen- 
erator is shut down by the pilot. Even after shutdown, 
there is an automatic “purging” action within the 
generator to assure that all fuel is exhausted from the 
generator system, and that all volatile vapors are 
cleaned out before operation stops automatically 
The versatility of Janitrol’s new “dimple-plate” heat 
exchanger principle permits construction of generators 
in virtually any configuration to meet installation re- 
quirements on planned, as well as existing aircraft. 
Inquiries relative to civil aviation appHleavions are 


invited. 


37 years experience in combustion engineering 


AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 
Columb 16h, Ohio 


National Sale Eng eering. Productic Headquarter 


Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Ber 





AERONAUTICAL ENGINEERING 





SKLETE TED CUB can be based on small wooden raft, needs only low forward speed to stay on surface of water. 


into airplane 


ay 
bea tt 
sat 
ae 


No flotation is built 


: Ba ch 


Fest pilot Joe Barclay shows hands-off stability of ski arrangement pioneered by All American to hit its . . . 


Target: Breaking the ‘Runway Barrier’ 


Helping aircraft take off or land in minimum space 
ranks high among projects of All American firm. 


That something—which started back 
| 1938 with glider and air mail pickup 
Del.—‘Breaking — the hemes—now includes special types of 
that the rresting gears and catapults, and a 
o. staff uses litterent, pioneering approach to hydro 
type of engi i design: the “‘hydro-lift’” svstem in 

vhich the airplane uses water as a tran 
com urface between a small hard 
e to do tand and flight. 

off the In other fields, the 
distance igineered a new approach to instru 
The runway length ent lighting, an ejection seat trainer, 
ut of IT transportable moormg mast for 
lightweight, high-power 
lighter-than-air craft and 


By David A. Anderton 


Wilmington, 
1 { } T T ] | I 
way barrie rast 


tion 


on and 


TnI 


company ha 


hand i Savs i 
bert Cotton, blimps, ind 
the service nches for 
mething clicopt 


> Policy Statement—“Our policy 


ALL, AMERICAN ENGINEERING CO shop and offices at du Pont Airport, as seen 
W heel AAF’s tank. 


\ir-transportable blimp mooring mast. is spread out in front of hangar 


from the an agaist hangar at extreme right is “continuous” tow 


34 


translate ideas into devcloped and 


tested hardware,” says pre ident Charles 
Wendt. “Somebody can come to us 
with a problem and we will 
with the solution, engineer the design 
md build and test the 

Although the 
esearch and development, it is set up 

small-scale production, savs Wendt. 

Basic field of All American activity 
is aviation, but company policy calls 
for expansion into other fields Ihe 
taff believes there is considerable po 

ntial for growth—it knows of no other 
company 1 similar job. 

“Our quite high, but 
there’s mor iailable,” savs 
Wendt. “We're 
expanding.” 

Behind the growth of All American 
is a group of young engineers. Vice 
presidents Cotton and Donald Doolittle 
ire 38 and 34 Raymond 
Janney ind all 


that 


COTM up 


hardware 


_ saliz 
Compan peciaizes mM 
I I 


doing 
work load is 
work 


ictively recruiting and 


vears old 
chief engineer, is 32 
semior project engisect 
or vounger. 

Started in 1938 to develop air pickup 
techniques for local airmail service, the 
firm expanded its ideas into system 
which snatched nine-ton gliders off the 
fields of England for the 
the Normandy coast 10 vears ago 

Today AAF. works on more than 40 
different projects, most of them unde1 
the cognizance of Navv’s Bureau of 
Aeronautics 
> Hydro-Lift Airplane—All American 
has jumped into the problem of water 
based aircraft up to its landing gear—a 


invasion of 
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Good Management— 


key to America’s defense 


. . - and good management is the key to AC's 





ability to turn out many of the electro-mechanical 


marvels which guard America’s shores. 


Through good management, engineers with the 





necessary training, experience and imagination 
can be used to best advantage. It takes good 
management again to provide these men with the 
specialized equipment and facilities they need— 


when and where they need them. 


That kind of good management can build a “hom- 





3,000,000 square feet of the most modern facilities in three huge AC plants—Dort 


ing instinct” into antiaircraft shells—as AC is 
doing in the T-38 Skysweeper Fire Control Sys- 
tems. AC is building pin-point accuracy into Gun- 
Bomb-Rocket Sights that are modern miracles of 


engineering and design. 


AC is always looking for new problems in this 
field. If you have such a problem, good manage- 
ment may be the answer—and the “know-how” 
and experience of more than 700 AC engineers 


and scientists are at your service. 


avALYy 
PRODUCTS 


Highway Plant in Flint, Industrial Avenue Plant in Flint, and the Milwaukee Plant. 
AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION. FLINT, MICHIGAN ES 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 
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in miniature ...has an important production engineering role 
at the Fairchild Engine Division, Sealed-down duplicates of the big 
production lines save countless dollars and untold man hours... make 
possible complete pre-planning before actual production of turbojet 


engines, auxiliary powerplants and other power products begin. 


a 


Miles of blueprints for new floor plans are eliminated. Instead, tech- 


nicians simply arrange scale models to arrive at the most efficient 





production layout. Then, actual plant layout is set up to agree with the ee 
scale layout. Advanced techniques like this are a part of planned pro- ah 


duction engineering at Fairchild ... pushing efficiency up ENGINE Anp AIRPLANE ConPoRATiON 


and costs down on major projects for all the Armed Serv ices. AIRCHILD 
. 

We Din 

FARMINGDALE NY 

AIRCRAFT DIVISION, Hagerstown, Maryland © GUIDED MISSILES DIVISION, Wyondonch, N. Y. 

SPEED CONTROL DIVISION, Wickliffe, Ohio © STRATOS DIVISION, Bay Shore, N. Y. 
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verv unusual landing gear which can 
idapted to a land-based airplanc 

Ihe AAE hvdro-lift gear resembles 
pair of water skis and can be attached 
with minor modifications to the landing 
ecar legs of a land-based craft. ‘There 
no extra flotation built in or added t 
the airplane Phe wheels protrud 
little below the lower surface of the ski 
so that the plane can taxi on the ground 
or on the small hardstand that sen 
is its water base 

l'akcoff starts on the hardstand, which 
in the company’s tests was a raft—th 
‘USS Balsawood’’—anchored in Chesa 
peake Bay. It was about 100 ft. long 
The aircraft runs along the raft and by 
the time it has covered a distance of 
‘bout three to four times its own length 
it has reached a speed which will let 
plane on the water surface 

It continues to plane until takeoff 
speed is reached 

Landing is routine, with the pilot 
continuing to taxi across the water and 
up on the raft. ‘The company says that 
with a little practice the pilot can stop 
with a ramp run of about two airplane 
lengths. 

All American's pilots have made thou 
sands of landings and takeoffs from 
beaches, hardstands and ramps in a r 
search program conducted mostly for 
the Navy on a group of several airplanes 
I'he largest was the standard SNJ-5¢ 
Navy trainer, but company engineers sa\ 
that there is no reason the gear couldn't 
be adapted to an airplane of any siz« 
> Facilities—All American's offices and 
shop buildings front on one of the sod 
runways of du Pont Airport at Wilming 
ton. About one-third of the emplove 
are rated pilots; they can walk out of 
the door at quitting time and take off 
within a few minutes to log some flight 
time before supper. 

The factory has about one of ever 
tool needed to make metal images of 
the black-and-white lines of engineer 
ing drawings. Precision machines shar 
floor space with benches for hand work 
and there are two small, but excellenth 
equipped machine shops 

In addition to the du Pont airport 
space, All American has leased about 
150 acres at Sussex County Airport at 
Georgetown, Decl That airport is a 
former Naval air training station and 
has three main concrete runwavs 

A third flight-test facility is on 
Chesapeake Bay, and is used for th 
company’s hydrodynamic tests. 

Among special facilities, All Amer 
can maintains a small windtunnel now 
doing cascade airfoil research, a 
engine test stand, and a “continuou 
towing tank for tests of water-based 
iirplane models 
Ingenious Solution—The “contin 
uous” water basin might be considered 
typical of the ingenuity applied to All 
American engineering problems. Dc 
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Aviation W eek Picture Brief 


‘TATER CHIP was designed and built by 


Ned Kensinger of Aircraft Repair 


Service, Peoria, Ill., to wrest the midget speed title from Steve Wittman. In 


190-cu. in. displacement class, it does 265 mph 


Tiny fe S 


ha made 


Make Debut 


ng small powerplant Lk 
ecent experimental license 


Other ipp ired Jan. IS 


YELLOW JACKET was built by Gilbert and Bruce Pitt, Hales Corners, Wis. 


of parts from 15 different planes, including a midget racer. Powered by a Continental 


C85, the 14-ft.-span sportplane has 150-mph 


top speed and cruises at 130 mph 


LITTLE AUDREY sportplane was made by Paul H. Poberezny, Milwaukee, presi 


dent of Experimental Aircraft Assn., which advocates private building of small craft 


Audrev is derived from Benny Howard's Pete 


racer; it has a 75-hp. Continental 


spans 18 ft., weighs S00 lb. and has top speed of 140 mph 











The most complete line of 


AIRCRAFT INVERTERS 


The Red Bank Division of Bendix Aviation 
Corporation is the logical place to find your 
answer to aircraft inverter needs—and for 
three significant reasons. First, we offer the 
widest range of inverters. Second, we design 
and build each inverter as a complete, uni- 
fied mechanism. Third, we are equipped to 
design and produce inverters for all kinds 
of special-purpose applications ... and, in 
fact, are now engaged in developing in- gets . 
verters up to 5000 VA and for high term- ety < — ae 
scien” tlh altitude applications. Our BAILOUT TRAINER developed for Navy's 
current production models are described Special Devices Center is 25 ft. high, but 
below. For complete details on these and collapses for easy transport. 
also on special-purpose designs, write Air- 
craft Inverter Section, Bendix Red Bank veloped for the Office of Naval Re- 
Division, Eatontown, N. J. search, the tank grew out of the k ngth 
limitations of the towing basins avail 
able at such installations as NACA, 
the Navy’s David Taylor Model Basin 
or Stevens Institute of Technology 
INVERTERS — 400 CYCLE OUTPUT hese highly instrumented, accurate 
test facilities are expensive; they are 
INPUT ouTPuT Aypros.| Max. | Designed to cid apy yr = by the 
Foo ee Be 7 ese ot the wad de - t 
Type Number Volts | Phase Rating] Lbs. | Feet = “gpg! ( y development work 
TOOT ANS with the hydro-lift airplane required 
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250 _| 65000 | £-5109 data rather than the multi-point test 


i 
wae 750] data generally obtained in the more 
750 158 Nav 
me Kt La a 3 NeW] = sophisticated facilities. 
= 
i 
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1 6 E — . : 
7 T10 é 35000 _} Wi02)-S* long test runs to produce qualitative 





115/200 -— 





[250 ~_| 350 5386239 AF | So All American engineers designed, 


115 
50 - built and are operating a water towing 
115 70 a basi h : ] , 

me 5386239 AF isin with an unlimited test run. It 
115 250 on 


7 in ee = 3532-2 resembles an old-fashioned water wheel: 
——_o— 

{1 _| 900 ( N3533 it 1s basically an open-sided wheel made 

115 

ami 4 a from a closed circular channel and 
+60 ) braced on one side of the hub only. Th 

T1250 42 £1737-1 Navy other side is open 

115/200 bo 1500 " ee —— lo test, the channel is partly filled 

SS 18 115 : ot os 65000 eet, with water and the wheel is spun. As 

= ie Ts | 9 


mee 75 Test. leu speed picks up, centrifugal force flat 
— : 115/200 F-31750 | tens the water into a uniform layer 
MG-70 —— 0 , 
a es amt 37.5 | 20000 around the inside of the wheel 

r | 
1518 a2]? — : 7 Models are brought in the open side 
— T1800 | * of the wheel on a boom and lowered to 
Mod. 5 2250 50000 25 contact the water. Duration of the test 


I 

3 

L + 

32E06 +2 5 — an 1 53B622 is for as long as the wheel is whirled 
l 
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115 r 
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7500 
r 12500 | , 50000 | — In effect, this is analogous to wind 


T3000 tunnel operation where the model is 
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ss ve ot euite ore Gnigned t0 fixed and the working medium moves 
a nominal valu sats citeatriio ne at 275 volts input past the model. It is a “quick-and-dirty” 
test rig. But if it proves feasible, it will 
be able to supplement the data of the 
more sophisticated tests. 
“3 Nag > Bailout Trainer—Using an ejection 


shown Is 
NOTE: D.C. Input voltage 
operate from 26 to 29 volts. Input amperes 





Manufacturers of Special-Purpose Electron Tubes, 

Inverters, Dynamotors and Fractional HP D.C. Motors. 

2 seat should be almost a reflex action for 

ovmon OF TBenoix a pilot in a crippled uirplane. But to 

2 wan a ‘ acquire the easy familiarity with the 

Nes G ¥ seat, a pilot has to practice. Hence 
EATONTOWN, N. J. * Bes Gonk Ons “ the ejection seat trainer, a simulator 
West Coast Sales ond Service: Export Soles: Bendix International Division, designed, developed and produced by 
117 E. Providencia Ave., Burbank, Calif. © 205 East 42nd St., New York 17, N. Y. All American for the Special Devices 


Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P. Q. Center of ONR 
. ———————— | This trainer simulates the seat ejec- 
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wuy it pays to Buy STAINLESS BARS rrom us 


statree STEER 


You gef’design assistance, too! 


? i 7 OF of our experienced stainless cost-cutting combination 
§. q ‘TR men will be glad to work with you Whatever your demands, it'll pay 
= a a on stainless steel selection problems you to call on U. S. Steel Supply the 


next time you need stainless steel. 





so that you can use the most effective 


and economical gradesand sizes. And Our unusually complete stocks of 


What you want we follow through from design to de USS Stainless include bars—rounds, 
livery to make sure that you get ex squares, hexagons, angles, channels, 
widest selection of grades, 


When you want it actly the steel specified for the job and the 
sizes and finishes of sheets and strip 


With complete stocks of dependable 
ivallable 


At the right price USS Stainless Steels, fast delivery 
and competent, thorough For further informaticn on stain- 


service. 
offer a real less steel, just send us the coupon. 








technical assistance, we 


U.S. STEEL SUPPLY 


DIVISION 





igo 
Gentlemen 

Please send me, without obligation, your 
literature containing complete information on 
your Stainle Steel stocks and service 


Name 
General Office Warehouses and Sales Offices 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast 


UNITED STATES STEEL 


Company 


= . 
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_ a jet engine runs on its ‘‘nerves”’ “Sinews”’ to give cars ‘go 


o produce the auxiliary ‘*nerve For vital automotive parts—mass- 


How a were hangs by its ‘‘elbows’’ 
} flexible lhows 62 »-part 

embive that control the center’ for its J-40 jet engine a produced precision components 

rmaneuvers of its depend 


| Work Horse Heli 


PIASECKI/o¢ stoly 


complex gearbox that transmits that can “take it’? year after year 
power to vital engine accessories leading automobile manufactur- 
WESTINGHOUSE looks to Lycoming! ers like rorp look to Lycoming! 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


“Leg muscles’’ that cushion 
a jet’s landing 
For tough main leg cylinders that 
house the hydraulic action which 
enables the F-86 Sabrejet to absorb 
fast landing jolts—CLEVELAND 
PNEUMATIC looks to Lycoming! 


Strong ‘‘wrists’’ for America’s 
new hay balers 

For sturdy, dependable spur and 

bevel gears—‘‘wrists”’ that drive 


the tying mechanism of its ‘tone- 


Small parts man” time- and money-saving hay 


baler—new IDEA looks to Lycoming! 


that play 


Peak performance by any product requires big 
performance from small parts. Lycoming’s skill 
at producing such custom parts explains why so 
many leading manufacturers look to Lycoming. 


Look at Lyeoming’s record! Parts ranging from tiny 
precision-made aircraft gears to rugged mass-produced 
automotive parts. And scores of others produced for Just off the press! “Tue Lycominc 


America’s industrial and military leaders. All “living” Story”... 40 interesting 
illustrated pages showing 


] 


evidence that Lycoming can solve your metal-working 
ways Lycoming is ready to 


problem, too! ou. Write for it on vo 


If you need dependable parts... or any other 
Aircraft Engines 

diversified services listed with our signature... call Se Natatall aaa Wilh Becabnis 
us without obligation. Lycoming’s wealth of creative Engine Overhaul 
a Generating Units 
engineering ability, its 2'2 million square feet of floor — i 
lurbine Engineering and Research 

Engineering Design and De velopment 


serve ve hat ble look to oming! 
erve you. # hatever your problem... look to Lycoming! Rill aad Cent Dionisio Ware 
Gears and Machine Part 


space, and 6,000-plus machine tools stand ready to 


( omple te Assemblies 
Heat-Treating and Plating 
Stee! Fabrication 
Castings 


Boilers 
FOR RESEARCH + FOR PRECISION PRODUCTION vas 


soon ve ‘Lycomi ing 


DIVISION OF / AL (>) STRATFORD, CONN. 
) Manufacturing plants in Stratford Conn. and Williamsport, Pa. 





tion procedure and the accelerati 
loads that the pilot will feel in 
emergency bailout. It’s about 25 ft 
high, but is collapsible for easy shi 
ment. Both Navy and Air Force ha 
used the trainer in service 

Instrument lighting is another Spx 
cial Devices contract All American 
approach to uniform lighting of an in 
strument dial was to locate the bulb 
in the center of the instrument, ov 
the hub of the indicating hands. Cu 
rent for the bulb is conducted through 
a sandwich of two lavers of NESA glas 
and an insulator. 

P Organization—There are about 150 
employes in All American currenth 
The engineering department is organ 
ized on a project basis, with the project 
engineer in charge of a “vertical” group 

There is another divisional arrang« 
ment within the engineering depart 
ment which splits the staff into four 
specialist groups, each under a senior 
project engineer. 

Draftsmen and other service groups 
work with the project units, but som 
lavout work is handled bv the engineer 
themselves 





THRUST & DRAG 





Not too long ago, there was a com 
bustion symposium held in England 
Two American experts in the field of 
flame propagation found themselves in 
a small hotel with one of those im 
possible English fireplaces, designed in 
accordance with no known aerodynamic 
principles at all. They labored long 
and mightily with paper, splinters 
wood and coal. Smoke and not much 
flame resulted. 

But they persevered, and finally got 
the entire hearth covered with a warm 
ing blaze. Dogtired, they crawled into 
icy beds to fall asleep in a rapidh 
warming room. 

You guessed it: Couple of hours 
later they were frozen awake, teeth 
chattering and skin shivering in_ the 
cutting cold of an English bedroom 


og x 


Reverse thrust is the gimmick now; 
Boeing, Marquardt, certainly others in 
this country, Snecma in France, and 
de Havilland in England are jumping 
in with both feet. 

Boeing’s recent presentation recalled 
the observation of one of Britain’s top 
designers over a cup of tea last Farn- 
borough. “I’ve finally figured out why 
George Schairer is still sticking to 
pods,” he said. “He'll just put a 
whacking great bearing in that strut, 


pivot the whole bloody engine around, 


and get 100° reverse thrust. Try that 
with a buried engine!”—DAA 
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THIS FIGHTER 
packs a 
SUPERSONIC 


thanks to 
“MUSCLES” of 


con-sor FOPQINGS 


First Air Force jet fighter to exceed the speed of 
sound in level flight, this new, North American F-100 
Super Sabre is considered to be a greater advance 
over the Korea-famed F-86 Sabre Jet than the Sabre 
was over the F-51 Mustang of World War Il. Exact 
performance figures are still classified . . . but it’s no 
secret that both titanium and aluminum forgings by 
Consolidated play an important part in making this 
performance possible. Tough, strong and dependable 
. . like the muscles of a well trained fighter . . . 
they help to deliver the knockout power that can 
assure air superiority. 
Furnishing forgings to most of the manufacturers of 
planes, engines and helicopters, Consolidated pro- 
duces forgings for both the F-100 airframe and its 
powerful Pratt & Whitney Aircraft J-57 jet engine. 


Whether you're building planes for punch, pay-load 
or play, Consolidated Industries, Inc., has the ex- 
perience, know-how and up-to-the-minute facilities to 
produce forgings (in aluminum, titanium, alloy steel 
and other metals) that meet your most exacting 
specifications. 


Write for complete information. 


CONSOLIDATED 


INDUSTRIES, INC. 
Specialists in Aircraft Forgings Yate 


105 MIXVILLE ROAD, WEST CHESHIRE, CONN., U.S.A. 
West Coast Representative 
A. C. Stearns Co., 3911 San Fernando Road, Glendale, Calif. 
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ATOR ORO LO RRR ne Re eo ke an menineatnan need 


How to Give Wings More Lift 


\ series of slotted flap designs which 
are claimed to produce section lift co 
efhcients as high as 4.0 is being offered 
to aircraft designers by Charles H. 
Grant, an acronantical consultant of New 
Rochelle. “N.Y 

Grant. who has been working on the 
high-lift problem fer over 30° vears—his 
first flap design was used on the Dayton 
Wright racer in 1921—evolved the pres- 
ent series of flaps from experiments 
which began in 1935, 

Through an unusual coincident of 
parallel development, a Grant-type flap 
is used on the Martin 4-0-4 transport, 
Ithough the Martin flap was designed 
by two of the company’s engineers. 


History 

Grant began his development in a 
series of general studies aimed at produc 
ing high-lift devices. He toved with 
leading- and trailing-edge rotors, and 
with variable-camber wings. But in the 
search for lift, he proved to himself 
that the answer lav in curving the en- 
fire wing section 

His first flap design in 1934 was a 
mechanical method of curving the wing. 
The trailing edge section was divided into 
pulled these 
together into a_ relatively 
smooth single curved surface. 


five segments; a linkage 
lown and 


Meantime Grant had begun what was 
to be a long and frustrating correspond 
7 with the National Advisory Com 
mittee for \eronautics. Advising them 
t his variable-camber ideas in’ early 
1934. he followed through with a re 
port on the multi-segment flap in the 
prin f 1936. Some of the technical 

NACA prepared a criticism of 

ointing out the complexity 

of the mechanism and the slight ad 
vantage of the curved wing. 

Then Grant revised the lavout of the 
flaps to incorporate a_ series of open 
slots between each flap segment. The 
idea behind this was to control the 
boundary laver over the flap 


\ windtunnel model of this design 
was tested at New York University in 
late 1936. As tested, the flap was 45% 
chord with four segments. 

The maximum section lift coefhcient 
from the tests was 2.64 at a Reynolds 
number of 389,000; that was higher 
than values for other contemporary flaps 
by a good margin, according to Grant. 


Lessons Learned 


The tests showed Grant some basic 
parameters of flap design. By analysis, 
he concluded that four segments and 
slots was more than enough, and that 
three or possibly even two would do the 
job 

Additional research and some flight 
tests made with models to get quali 
tative data showed that two segments 
worked. So there was the package and 
Grant tied it up with a patent applica- 
tion dated May 1936. The application 
covered flap designs with two, three and 
four segments and the operating mecha 
nism for them. 

In October 1938, NACA reported tests 
on a two-segment flap of about 26° 
wing chord, which Grant savs verified 
some of his earlier tests. 


Refinements 


With basic design established, Grant 
turned to refining the flap. 
®@ Aileron action was incorporated in a 
system involving a double-slotted flap. 
® Slot controller was patented. This 
extra” controlled the flow of air from 
below the wing. 

Grant says that more confirmation 
came in Angust 1940 with NACA tests 
of a 40°7-segment chord, two-segment 
flap, with slight variations from pre-1938 
design. Section lift coefficients reached 
i high as 3.46 with the large-chord 
itrangement. 


Simplification 


Next step was to reduce the number 
of segments to one. Grant felt this 


With this issue Aviation Week rein- 
troduces Engineering Forum, a feature 
originally presented several years ago 
as a sounding board for engineering 
opinion. Now its function is being ex- 
panded to serve as a showcase for ideas 
of technical merit. 

in this first article, a consultant's 
series of slotted flap designs is fea- 
tured. Subsequent articles will include 
an unconventional powerplant for long- 
range, highspeed aircraft; a pair of 
novel helicopter proposals, and an un- 
usual design for a personal amphibian. 

Engineering Forum invites your con- 
tribution to the store of ideas in aero- 
nautical engineering. 





could be done by further work on the 
slots, and developed a variable-slot con 
trol which provided the answer. In 
effect, this did the job of the first seg 
ment of flap, but did not have to be 
disconnected from the main wing sec 
tion to do so. The controller simply 
rotated a little, and its contour eased the 
air through the slot. 

One phase of flap development added 
a slotted spoiler to the system for lateral 
control in a full-span application of 
the flaps. Grant recently was awarded a 
patent on this scheme, originally con 
ceived in 1944 and applied for in 1945. 

Most recent refinement is a_presur 
izing gate, added below the wing surface 
when the flap is lowered. This “gate” 
serves aS a guide vane to direct air in 
toward the slot between the flap and the 
wing, and so increases both the velocity 
and quantity of air passing through the 
slot. 


Martin Flaps 


There should be a brief explanation of 
the Martin-Grant flap usage on the 4-0-4. 
Two Martin engineers, James Bennett 
and James Webb, sketched their flap 
ideas in July 1945, and filed patent appli 
cations for the double-slotted flaps on 
the 4-0-4 ia August 1947. 

The Patent Office ruled an interfer 
cence between their patent application 
md one of Grant's filed in April 1945. 
Invention was recognized in each appli 
cation, and patents were awarded to 
both Martin engineers and Grant. 

\ Martin spokesman had this to say 
in correspondence with Grant: “The 
Patent Office interference settled that 
vou were the first inventor and we have 
accepted a license under the dominating 
patents.” 

Grant believes that the outstanding 
performance of the flap design on the 
4-0-4—praised highly by the Air Line 
Pilots Assn. in its pilot-team evaluation 
of the Martin transport before it went 
into service—is a proof of the basic sound- 
ness of his ideas. —DAA 
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, INDIANA GEAR 
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GEAR SHAPING 
GEAR GRINDING 
GEAR CUTTING 


GEAR HOBBING 
DRILL PRESS (RADIAL & POWER FED) 


HORIZONTAL BORING 


BROACHING 
INTERNAL GRINDING 
EXTERNAL GRINDING 


LATHE WORK (TURRET & ENGINE) 
HEAT TREATING 
METALLURGY 
ROTOBLAST 

GUN DRILLING 

MILLING 

TAPPING 


NITAL ETCH 
AF APPROVED INSPECTION 
ZYGLO 
MAGNAFLUX 
X-RAY EXAMINING 


PARKO LUBRIZE 
DICHROMATE 
DULITE 
COPPERPLATE 
CADMIUM PLATE 
VAPORBLAST 


SPRAY PAINTING & BAKING 
ASSEMBLY 
DESIGN ENGINEERING 


INDIANA GEAR WORKS, INC., INDIANAPOLIS 7, IND. 














RUGGED OPERATING CONDITIONS in Korea proved stamina 
of G-E J47 engines installed in North American Aviation F-86 
Sabre Jets. Korean combat data also helped G-E engineers 
increase J47 service life approximately twenty-five percent 





ALLOWABLE TIME-BETWEEN-OVERHAULS ON G-E J47’s HAS GROWN STEADILY HIGHER 


1954 
J47 JET ENGINE 


Vital to S.A.C. B-47's and 
B-36's, the J47's allowable 
operating time between over- 
hauls has increased to 1200 


hours over the past six years. 


Why G.E.-jet powered aircraft today fly 


ARTHER BETWEEN ENGINE OVERHAULS 


Continuing improvement program delivers “more jet engine’ 
per Air Force dollar ... Here’s how— 


By applying past manufacturing experience and labora Three thousand design improvements have been made in 
tory studies, test cell reports and operational data, G.E the J47 since 1948. New compressor blades withstand 
has increased the allowable operating time between over vibration better and give increased engine life. Ceramic 
hauls of its J47 engines from 15 hours in 1948 to 1200 hours coated inner liners have replaced ordinary metal liners for 
(W.M.R.*) in 1954. As a direct result. . . longer operating life. 

1. The Air Force now realizes huge savings in J47 Add the J47’s anti-iced “hot nose” which protects the 
overhaul and procurement costs. Estimated savings on the compressor from ice particles . . . its new cross-fire tubes... 
J47-25 alone: $100,000,000. new exit rings . . . floating turbine shroud, new transition 

2. Availability of G.E.-powered aircraft at U.S.A.F liners, channel-fairing tailcones, curvic-coupling rotors, 
bases is increased. A S.A.C. B-47 recently logged more re-designed water nozzles—these and hundreds of other 
than 600 hours without a single engine change. improvements make up the reason why G.E.-jet powered 

Actually, all the reasons behind the tremendously aircraft today fly farther between engine overhauls. 
successful J47 engine program come down to one: General And progress like this illustrates why G.E. remains the 
Electric’s jet engineers constantly seek rock-hard facts on world’s largest producer of jet engines. Section 230-22, 
how to improve G-E engines—then put the facts to work. General Electric Company, Schenectady 5, N. Y. 


*With Minor Repair 


oom 0 our most important p codicl 


GENERAL @@ ELECTRIC 


CERAMIC-COATED LINER developed by G.E. LATEST ASSEMBLY METHODS assure precision CLOSE QUALITY CONTROL to maintain exact 
increases operating life of G-E engine com alignments necessary for maximum engine life, tolerances of component parts is another reason 
bustion chambers, permits higher temperatures. yet bring new turbojets off production lines faster. G-E jets fly farther between engine overhauls. 
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Electrically-heated ‘“NESA“’ glass solves problems of 
visibility and pressurization 
for boom operator in 
Boeing’s Aerial Tanker 


A report from 


T 
AIR 





KEY tactor in high altitude re 
A fueling from Boeing's KC-97 
ierial tanker is good visibility at all 
times for the boom operator. \ big 
31” x 31” window of electricallv- 
heated “NESA” glass assures this 
kind of visibility and handles the 
pressurization problems at all times. 

Che window consists of two sheets 
of tempered glass with a viny] filler 
between. Because of the extreme 
size of the window, Boeing engi- 
neers felt it was absolutely essential 
that the vinyl laver hold the pressuri 
zation load if the glass should break. 
The vinyl usea is .40” thick and the 
’ thick, 
making both elements the strongest 
of their kind used in aircraft. 

The “NESA” coating conducts 
electrical current over the glass area 
preventing fogging and icing and 
maintaining clear visibility. The 
same Flexseal ty pe of “NESA” glass 


is used in the seven panels ¢ ompris- 


inboard laver of glass is 


ing the windshield area. 


The accompanying detail shows a 


IR 


PAINTS GLASS 


Poiter ) S68 eR ON 


IN CANADA: 


CANADIAN 





FILE 


Yo'' TEMPERED GLASS 


cross section of the lo ver edge ot 
this large window with the vinv] in- 
sert protruding from the two lights 
of glass to give a flexible, sealed con- 
nection with the fuselage. This lowe1 
edge is beveled to give better clear 
ance in installing the large glass. 
Pittsburgh Plate Glass Company 
assisted 


technical representatives 


Boeing engineers in designing this 


CHEMICALS - BRUSHES 
PLATE 


PITTSBURGH 


PLASTICS 


GLAS S$ 


INDUSTRIES 


NESA SURFACE 


is'' TEMPERED GLASS 


installation. You can take advantage 
of this same kind of assistance with 
your problem, drawing upon the 
wide experience of Pittsburgh rep- 
resentatives and the broad selection 
wailable to 
them. For complete information, 
write to Pittsburgh Plate Glass 
Company, Room 4228, 632 Fort Du- 


quesne Blvd., Pittsburgh 22. Pa. 


of glazing materials 


FIBER GLASS 


COMPANY 


LIMITED 








PRODUCTION 
J&H Breaks Short-Run Production Jam 


e Special setup for small 





orders makes use of tooling 
shortcuts to speed delivery 


time and slash costs. 





lig plant ! 

Jack & El 
itistactors 
pecial short-ordet 
bout a vcear ag 
manufacturer, this 


lopping off about 


time and thousand 

ng costs on orders for 

raft equipment uml 

> Still Young—It was put int per 
tion because it became evident to J&H 
management that the trend in the air 
raft industry was away from high 
volume production toward smaller o 


ders for development work. Also, prim 


ontractors wanted faster delivery t 
the usual nine to 12 months 

Now, the department has 
tion and 11 salaried emploves, 
ing out about 70 units per month with 
a dollar volum« ot ibout $70,001 
ventually, the department will expan 
to 100 cmploves and triple its current 
month! volun Hanae Ambre ( 
Recker behev« 
> Short Cuts—Spac« for the new cd 
partment was found in a portion of 
Plant N 1, about five miles from 
the main plant, but next door to the 


assembles fixture, using parts from Wharton board seen in 


stem, J&H! prod i 1 can sct up tooling quickly, dis- 


Wer 


cngincering department, with which 


the short order setup must maintan 


( los contact 


Machines have been installee 
ilmost every phase of production 
cept gear cutting, plating, punch pres 
work and testing, which are handled 
quickly in the main plant, Recker 

Short cuts made possible with the 
new setup range from slashing pape 
work to the bone to using temporar 
production tooling 

lor example, on a_ particular ord 
for seven units, production tooling 
would cost $80,000, while the temp 
rarv tooling used in the short order de 
partment costs only about $5,000 
is a typical case, Recker says, sinc 
average tooling sts for volume pro 
duction will run to $60,000-$70, 
while the temporary tooling 
tween $3.000 and $5.000 SHORT-ORDER department personnel check part against customer's marked-up draw- 
> Universal Setup—( Ine reason for ing. Instead of taking time to make detailed drawings in accordance with regular engineer- 


lower tooling costs is the use o ¢ ing routine, Short Order works direct from drawings such as these 
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PS IS Ee eS 


Wharton Universal g and Fixture — skilled general machinists picked from 
System—a British development intro- the J&H_ factory. 
duced in this country a few years ago. are familiar with all kinds of machines, 








lhe Wharton board contains all the scheduling is speedy and flexible. 


omponcnt quired to assemble jigs he 
ind fixtut . take the 
in assembly a drawing into thx 

in a few drawings 


fixture has work 
disassem- 


print as well 


short-order department doesn’t 
to translate a customer’s 
usual detailed J&H 
Its production employes 
customer's marked-up 
as from an engineering 


or production drawing 


tooling, it 1s pos 


e ina fixture more department 
short order activity on changes. 
s requested, the liaison man 
it out in longhand, shoots it to 
hort-order department It 


econds saved is 
no ortant when only five or six 
pieces are being made, Recker s ys vrite 
P Skilled Team—He ha W fe stthe 


\ liaison man from the 
works closely with 


When 


1 change 


Because these men 


cngineermng 





Sto means more than 


PRECISION WORKMANSHIP 


EDO Means Design, Too. Water plays 
no favors. Water leaks through any 
structure not precisely built. That’s why 
making seaplane floats for 27 years has 
made precision manufacture of aluminum 
components a specialty at EDO. 


Because of this unusual metal-working 
know-how, many manufacturers are 
turning their hard-to-make parts and 
sub-assembly problems over to EDO. 


What's more, EDO’s vast engineering staff, 
which has designed everything from 
complete aircraft to the Navy’s latest 
sonar equipment can tackle problems 
right from the design stage, if desired. 


Perhaps EDO can help you. 


Above F-84 fins 
and rudders by EDO 


A FEW EXAMPLES OF 
EDO CRAFTSMANSHIP 


Famous EDO 


Seaplane Floats 


USAF A-3 air- 
borne lifeboat 


Precision Radar 
Reflector 


Electronic 
Cabinet 


Ae | &e 
CPCCO CORPORATION 


Since 1925 


COLLEGE POINT, NEW YORK 





tacked to the drawing and is made 
quickly 

About two weeks later, following 
the usual routine, the formal change 
notice is received. By that time, 
though, the change already has been 
made by the department. 
> No Material Delay—Materials are ob- 
tained through the J&H_ purchasing 
department on order from its produc- 
tion chief. Although the short-order 
department has to pay more because it 
is not ordering in quantity, delivery i 
faster, Recker claims. 

Cost accounting in the department 
is simplified, too. All work done on 
i unit is charged directly to the order 
number instead of the usual routine 
of charging to a part number 


New Inventions 





Government Offers 
Patents for License 

New patents issued recently on inven 
tions assigned to the U. S. in the field 
of aircraft and parts have been reported 
to AviATION WEEK by the Government 
Patents Board. 

These inventions are available for 
license, ordinarily on a non-exclusive 
royalty-free basis, on application to the 
agency indicated in the abstract. Printed 
copies of letters patent may be obtained 
from the Commissioner of Patents, 
Washington 25, D. C., at 25 cents a 
copy, payable by check or money order 
(stamps not accepted). Specify patent 
number and title when ordering. 


> HERMETICALLY SEALED EXPLO.- 
SIVE CARTRIDGE. Patent No. 2,667,837, 
issued Feb. 2, 1954. 

An explosive cartridge for use in the 
catapults of aircraft ejection seats comprises 
a cylindrical casing having a retaining plate 
in the head, a hammer, a percussion primer, 
radial fire holes and a booster charge. The 
casing is sealed by turning over the rim 
against a resilient rubber ring to render the 
seal waterproof and airtight. Inventors 
C. Walton Musser and Norman K. Turn- 
bull. Administered by the Office of the 
Judge Advocate General, Department of the 
Army, Washington 25, D. C 


> MINIATURE ELECTRON TUBE 
STAGE ASSEMBLY. Patent No. 2,668,- 
933, issued Feb. 9, 1954. 

A miniature electron tube assembly for 
use in aircraft circuits comprises a U shaped 
metal holder on which cylindrical resistors, 
capacitors and inductors are mounted in 
iligned positions in the enclosed corners of 
the holder. The holder has a spring clip 
fixed thereon adapted to embrace a minia 
ture electron tube. The edges of the lower 
portions of the holder are bent inwardly to 
hold a transformer below the tube. Inventor 
Gustave Shapiro. Administered by Patent 
Counsel, Department of the Navy, Wash 

gton 25, D. C 
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**o. K. To Jettison!?”’ 


The force ejection pylon designed, 

developed, and produced by Pastushin assures 
safe, positive ejection of jettisonable 

fuel tanks and other external stores at 


any speed or possible flight attitude. 


Engineers! If you are not now employed 


in defense production, submit resume 


PASTUSHIN AVIATION CORPORATION ©® Los Angeles, California 
DESIGN * RESEARCH « DEVELOPMENT * PRODUCTION 
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Save 2/4 of your 

Wire Twisting Costs 
with ROBINSON 
WIRE TWISTERS 


Manufacturers, sub-assembly 
plants, airlines, military bases, 
research, and overhaul organiza- 
tions all over the world are now 
safety wiring 3 engines, with the 
split-second whirling action of the 
Robinson Wire Twister, in the 
time required for one by any other 
method. Savings up to $140 per 
engine are enough to pay for 8 
twisters. 3-tools-in-1: pliers, cut- 
ters, twister. 12” and 9” length. 
$19.50 ea.—$18.50 ea. in doz. 
FOB Sacramento. Unconditionally 
guaranteed. Write for details. 


RALPH C. ROBINSON CO. 


Box 494-425 
North Sacramento 15, Calif 














ee CHECK LIST 


POROUS STAINLESS STEEL 





for 
Boundary Layer Control 
A De-lcing 
Transpiration Cooling 
(a Hydraulic Filters 
[ Instrument Breather Vents 
’ Fuel Filters 


Engineering data70A sent on request 





Aircraft Porous Media, Inc. 


51-F Sea Cliff Ave (PALL) Glen Cove, N. Y. 


The Pall Filtration Companies 
Micro Metallic 
Corporation 


Aircraft Porous 
Media, tnc, 


Porous Plastic 
Filter Company 


FIVED MAJOR SECTIONS, easily assembled, comprise Rvan’s pilotless Firebee. 





Fast Field Maintenance Built Into 


Firebee Jet-Powered Target Drone 
> 


[low simply can a rugged, recover 
jet-powered target drone be built? 
One an has 
Rvan Aeronautical Co. with 
high-altitude Firebee, designed 
for anti-aircraft and aenal gunnery 
training, plane int rception 
ork, and guided missile target 
} D\ An Force, Navi Army 

P Single Large Assemblies—Aimed at 
fast assembly in the field 
naintenance, the 1,800-Ib 
12-ft. spin, 1S-ft. length, 
Following a simplified de 
luction the "nT 
major assemb] 
itta 

Olt I his 
fC, Nad elle 


perm 


ble, 


wel been supplied by 
its high 


peed, 


combat 
iobs 
ind 
ind ea ot 
urframe ha 
6-ft. height 
| : 

} 
tructed in five 


four poimt 


1 
Hcmec, 


Ib 

together in slightly more than an hour 
by two or three men aided by 
handling equipment 

P Nacelle Hookup—Thi 
fram ipplications of 
num, 
Fuselage is a 


Onl 


| irebec WT 
lumi 


] 
stee | 


includes 


magnesium and_ stainless 


scmiE-monoc oque 





In the fi Id, the drone can be locked 


struc- 


ture using magnesium and stainle 
aluminum alloy 
magnesium and aluminum 
Lower forward section of the fusclags 
hooks on to the 
the turbojet and its 
ittachment 1 
the two forward 


is hinges to allow 


skins, longeron 


frame 
nacelle, which hous« 
ICCCSSOTICS 
ge-nacelle 
points, with 
icting 
to the engine without need f 
» nacelle from the fuselag 
Nacelle is made up of 
uminum alloy 
Stainless steel 
reas subjected to engine 
pict with it turbojet, 
eighs only about 
> Wing Assembly—Anoth najol 


unit con 


kin over 
longcrons 


sti) tf 
sembly is the wing, a sing 
prised of a center and two outer panc 

ited iluminum 
illov skin illoy 
it th 


he iv fag 
thre ( 


tabri from 
iwuminum 
pars Chere are 
oot and tip 

Che light-gag¢ 
re piano-hinged to the outer panel 
to provide for easy replacement in th 
event of damage from parachute drop 
> Tail Unit—Vertical and 
stabilizers are fabricated a ingle a 
sembly, with magnesium skin covering 


no ribs except 
Station 
wingtip 


magnesium 


horizontal 
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!TECHNICIAN ADJUSTS nylon riser to which recovery parachute will be attached. 
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E.E. 


PHYSICS 
GRADU 


ATE 
RADAR 
ELECTRONICS 


HUGHES RESEARCH AND 
IPMENT LABORA 

TORIES ARE ENGAGED IN 
1 CONTINUING PROGRAM 

— DESIGN AND MANI 
] URE OF ADVANCED 
RADAR AND FIRE CONTROL 
SYSTEMS IN MILITARY 
(LL-WEATHER FIGHTERS 
IND INTERCEPTORS 


THE GREATEST ad 


RIE 








Spring is machined from solid bar stock to assure accuracy and stability. 





BELERESRE Ee 
mureauuanes 


er announces new 


Provides excellent atomization . .. quick starts 
... even operates with contaminated fuel 


“Look at this spray pattern of fine, evenly dis- 
tributed fuel particles. It is produced by an 
entirely new type of fuel nozzle”, reports S. A. 
Rogers, Manager of Parker's Engine Accessories 
Division. 

“Using a single inlet holder, this new nozzle 
provides a more compact and lighter installa- 
tion. Outside shape and size of the nozzle body 
can be furnished to customers’ requirements. 

“A unique design feature permits this nozzle 
to operate under contaminated fuel conditions. 

“Quick starts are facilitated by maintaining 
full fuel manifold. Positive starts have been 
achieved at as low as 3% of rated engine r.p.m. 
High altitude starts can be made over a much 
broader range of fuel air ratios. 

“Accurate nozzle metering eliminates any need 


for expensive fuel system flow dividers. Disper- 
sion of burner temperatures is greatly reduced. 

“This new nozzle provides excellent atomiza- 
tion over an extremely wide flow range, yet 
operates at low fuel line pressures. No appreci- 
able change in atomization is experienced with 
JP-4 fuel at — 65° F. (20 centistokes viscosity). 
Spray quality as well as penetration can be 
tailored, over a broad range, to meet customer 
requirements. You may have a variety of spray 
sneaves, shapes, and angles. Also specific fuel 
consumption at high altitudes is substantially less. 

“We invite inquiries. W hy not contact us today?” 


ENGINE ACCESSORIES DIVISION 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


Hydraulic and fluid 
system components 


Po rker 




















Liner houses all moving parts. Fuel flows through grooves to spin section. 


variable-area fuel nozzle 





Other Parker products: Buterfly and check valves represent accessories for engine 
hot-air and hydraulic systems. Parker O-rings are approved for all military applications. 
eeeeeoeoeeeceeeeeeeeeeeeeeeeeeeeeeeeee ee eee eeeeeeeeee eee 
ENGINE ACCESSORIES DIVISION 
The Parker Appliance Company 
Section 303-C Engine Accessories 
17325 Euclid Avenue “OS - 
Cleveland 12, Ohio Le 
Please send me your new 24-page booklet about all types 
of Parker engine accessories, Bulletin 1330B1 


O-ring 


NAME 





COMPANY 


Nozzle spray tests enable engineer to ADDRESS 

check fuel flow versus pressure drop. Funda- 

mental research over many years was need- STATE CITY 

ed to make this brand new nozzle possible. eeeeeeceeee eee eeeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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IBM 


electric 
typewriter 








} ani il measurements of 
of energy tor key, space bar 


return operations. 


The wear-and-tear vou save your typists when you switch 
from manual typewriters to fast IBM Electrics means big 
dollar savings to wou, 

Actually. IBM’s easy. fingertip touch and electric cone 
trol vreatly LNCrease typing produ tion through saving 
954 per cent of the energy required to operate a manual 
typewriter. A whole hour's typing on an IBM requires less 
encrey than 3 minutes on a manual!* 

Add to this the benefits of finer-looking work. better 
morale among vour stall, greater prestige among your Cus- 
tomers. and it’s easy to see why business firms have bought 
more than 3 times as many IBM’s as all other models of 


electric typewriters combined! 


For full information, write Dept. AW-1, International 
Business Machines, 590 Madison Ave., New York 22. N. Y. 











PRODUCTION BRIEFING 





P Clary Multiplier Corp., 5S 


> Lockheed Aircratt Service 


| SAl 


> Solar Aircraft Co., 


AMMAN AME 
INTACT RECOVERY is assured by chute. 


> Douglas Aircraft Co.'s § 
1) . } } 


of piano hing« 


Ihe empennage 1 installed wit! 
the need for anv handling equipm 
Onlv four bolt ire required 

lailcone is a section hou 

minodating the parachute 


used in recove! the 
tion of the tailcone plu 
ail ' } +] < hy] 
Fairing mpicte th ' >B. HH. Aircraft Co., Inc 
> Production Contract—! 1 mtract NI} 


tor the produ to 


; 


> William Thomas & Sons, Inc., 


> a 


Le 

oo 
Nar ? 
> Two Engines—!} 
Ib.-thrust J44 turbojet has pow 
drone in most of its flights, 
raft al as been tested with 
Marbore turbojet 

Continental Aviation and Enginee: 
ing Corp. has been awarded a produ 


tion contract to produce the J69 for on page 63 
the Rvan drone: —Irving Stone id 


Watch that Passenger 
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lron-Constantan 
Copper-Constantan 
Chromel-Alumel 


FOR MEASURING 
TEMPERATURES IN AIRCRAFT 








AN5540-2 AN5541-1 ANS545-1 


AN5540-1 18 MM. iron-constantan 
Sparkplug-gasket type thermo- 
couple for measuring cylinder-head 
temperatures. Also available in 
copper-constantan and in 14 MM 
size for either material 


AN5540-2 Iron Constantan Spark- 
plug-gasket type with copper ring 
for 18 MM plugs. Wire guard and 
supporting bracket are stainless 
steel and conductors are protected 
with flexible heat-resistant sleeving 
ANS5539 terminals are silver- 
soldered to leads 


AN5541-1 Iron Constantan Bay- 
onet Type thermocouple with junc- 
tian located in silver tip. Spring 
used with this thermocouple will 
retain its strength despite high tem- 
peratures. 


AN5545-1 Chromel-Alumel Tail- 
pipe Thermocouple. Insulated with 
a temperature-resistant ceramic and 
overbraided with stainless steel 
wire, this thermocouple is built to 
withstand severe jet engine service. 


We invite inquiries on your temperature 
measuring problems. 


THE LEWIS 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 











..-behind a constant-speed 
Airliner Met-L-Matic propeller 


by MRCAULEY 


From hub to tips the aew Met-L- 

Matic propeller is engineered to 
put confidence into your flight. 
Available for 0470 Series en- 
gines, feathering and non-feath- 
ering models, Check its outstand 
ing features and make it a must 
to fly behind an Airliner Met-L- 
Matic at your first opportunity 


a Like riding on a cloud! 





Better Design Means Minimum Maintenance 
and Lower Operational Cost. 


VLEY 


"World's largest maker of metal propellers for personal and business air- 


i Check these features 


Sealed-in, factory-lubricated, pitch- 


changing mechanism. 
No pitch-changing parts exposed to 
weather. 


Hydraulically operated, Holds RPM ac- 


curately without wavering or surging. 


Forged Aluminum Alloy hub and 
blades for high strength—low weight. 


1640 HOWELL AVE. 
DAYTON 7, OHIO 


INDUSTRIAL CORPORATION Smale 


be Pattee 
FoRG 


smeverns convananet © 
aaron Bam” 


craft... more than 40,000 Met-L-Props, and now the new Met-L-Matic.” 
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CAWLEY AIRCRAFT Supply Company now occupies 


a new expansive structure designed with you our customer 
in mind. Because these new facilities have enabled us to 
expand our manufacturing, warehousing and’ distributing 
operations we are now able to offer our customers more 
efficient service and a much more complete stock of the 


AN and NAS 
HARDWARE 


HYDRA FITTINGS 
ELECTRICAL FITTINGS 
SWITCHES 
LAMPS « VALVES 
ELECTRICAL TERMINALS 
ELECTRICAL 
WIRE ond CABLE 
AN SIX DIGIT 


you need it 


and MS PARTS 
HOSE ond HOSE 
ASSEMBLIES 
AN TEMPERATURE BULBS 
SPECIAL MACHINED PARTS 
TO YOUR DRAWINGS 


oircraft materials you need 


Production control and inspection guarantees quality. Deal 
ing with one of America’s most reliable aircraft material 
manufacturers and suppliers assures you of delivery when 


Whether you need one piece or a million draw from one 
of the largest stocks in the East. Phone, wire or write 


CAWLEY AIRCRAFT SUPPLY CO., INC. 


NOW AT: 151-04 TWELFTH AVE., WHITESTONE, L. I., N.Y. 


Remember: cait on cawity—"sor Quauity’ 


CRSP EEE 


BUILT TO SERVE YOU 


tig, ta, 


J 
= 


\SEe 
ne 
Grzses 


\ 


Write Deportment WS 
for free 
110 page catalog 


Flushing 3-2000 


SSS HSE HEHEHE SHEET HEHRTHE SESE SHESHESESSISSS SESE EES EEEES 


* CALL ON CAWLEY~"FOR SERVICE” 





Navy Contracts 
Contracts recently announced by the 


Navy’s Aviation Supply Office, 700 
Robbins Ave., Philadelphia 11, are: 


Aerod Co., Inc., 1731 Workman St Los 
Angeles 31, wheel assys lid tail, 2,359 
ea., $58 

Airite Products Ine., 3528 
Ave., Los Angeles, 23, switches, $84,876 

Bendix Products Div., Bendix Aviation 
Corp., 401 Bendix Drive, South Bend 20, 
Ind., seat, diaphragm, valve and two items 
of engine parts, $60,8 cylinder assy., 
inner cylinder, and 201 items of shock, 
strut parts, $654,836; carburetor assy., 
333 ea., $353,780; shock strut and main- 
tenance parts for UF-1 aircraft, $72,941; 
carburetor assys., $113,715 

Bristol Co., Aircraft Equip. Div., Waterbury 
20, Conn., control, including spare parts, 
187 ea., $84,886 

Eclipse Pioneer Div., Bendix Aviation Corp., 
Teterboro, N. J., amplifier and spare P arts, 
$121,198; post and cover assys., holder 
and armature, $27,101 

Firestone Tire and RKubber Co., 12 ‘ire- 
stone Parkway, Akron 17 am 
tires and tubes, $404,030 

General Electric Co., 1405 Locust S 
delphia 2, Pa., bearings, $115,427 

General Materials Co., Div f Crosby Pre 
ucts Corp., 4 Water St., Brooklyn 1, N. Y., 
aluminum alloy sheets, $31,449 

General Tire Rubber Co., Akron 17, 14 
items for tires and tubes, $389,835 

B. F. Goodrich Co., 112 Nineteenth St., 
N.W., Washington 6, D.C., 16 items for 
tires and tubes, $398,494 

Goodyear Tire & Rubber Co., Inc., 1144 E 
Market St., Akron 16, 19 items for tires 
ind tubes, $455,019 

Hamilton Standard Div., United Aircraft 

Windsor Locks, Conr valve assy., 

$90,000 


Union Pacific 


Corp., 


» 000 ea.. 


BuAer Contracts 


The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navv, Washington 
Zo. ©. 


DOUGLAS AIRCRAFT CO INC., El 
Segundo, Calif., kits of parts (V&V1) for 

1ddition of armor plate on Model AD-2 
pe eareoeg 162 ea., 224,358; kits of parts, 
spoiler control valve, for Model F3D air- 
craft, 214 ea., $28,252 

ENGINEERING AND RESEARCH 
CORP., Riverdale, Md kit A, Aero 14B 
rocket launcher, 12,000 ea., kit B, Aero 14B 
rocket launcher, 3,000 ea., $701,250 

JAM HANDY ORGANIZATION, INC 
Detroit 11, preparation of master shooting 
scripts with partial storyboards and produc- 
tion of (8) motion picture training filme on 
the general subject of “Replenishment at 
Sea,”’ to be entitled : (a) “Fueling at Sea- 
Oiler Inhaul Method,” 1,350 ft., (b) ‘‘Fuel- 
ing at Sea—Spanwise and Modified.” 1,350 
ft.. (c) “Fueling at Sea—Close-in Method,” 
1350 ft, (d) “Fueling At Sea—Astern 
Method”, 1,350 ft., (e) “Transfer of Stores 

Highline Methods,” 1,350 ft. (f) “Trans- 
fer of Stores—Burtor Method,” 1,350 ft. 
(gf) “Transfer of Store Housefall 
Method,” 1,350 ft., (h) “Transfer of Stores 

Very Heavy Unit Transfer 1,350 ft., 
$38,788 

LEAR, INC., Grand Rapids, Mich., analy- 
sis of methods for effecting the transmission 
of data from the rotor of a helicopter to 
the fuselage; analysis of methods for de- 
termining the pitch and roll attitudes of the 
tip-path plane of a helicopter rotor; fabrica- 
tion of a breadboard type model of the 
optimum data transmission system evolving 
from the first-mentioned analysis; reports, 
final and progress, $29,805. 

MINNEAPOLIS-HONEYWELL 
LATOR CO., Minneapolis, desigr 
construct, test and furnish an 
fuel gage system, reports, 


9en 


REGU- 
develop, 
ill-attitude 
drawings, $69,- 
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intricate Castings of Ductile Iron. . . Produced in 
Quantity 


for engine support rings, 3744” in diameter. Sec- 
tions vary from a thin 4s” to a thick 2” in the 
as-cast state, and conform to high radiographic 
standards. Casting tolerances are exceptionally 
close. Customer rejections averaged less than 2% 
of castings shipped. Produced by the Semi-Steel 
Division of Howard Foundry Co., Chicago, IL, 
for Pratt & Whitney Aircraft Division, East Hart- 
ford, Conn. 


meet jet plane builder's specifications 


meets quality standards for 
jet engine burner supports 


@ 108,000 psi. ultimate tensile strength 
@ 72,000 psi. yield strength 


@ 5% elongation 


These averages ... from 100 consecutive 3/4-ton heats 
of Ductile Iron, as cast ... demonstrate consistently 
high mechanical properties. 


Remarkable load-carrying ability, combined with un- 
usual fluidity and castability, makes Ductile Iron ideal 
for intricate, accurate, high strength castings 


Annealed Ductile Iron can be machined at a rate 2 to 
3 times that of good quality gray iron of comparable 
strength. Parts cast in Ductile Iron provide superior 
pressure tightness, elastic modulus and resistance to 
shock. They can be readily welded. Sections may range 
from as thin as one-tenth of an inch to 4 feet in thickness 


Send us details of your prospective uses, so that we 
may offer a list of sources from some 100 authorized 
foundries now producing Ductile Iron under patent 
licenses. Request a list of available publications on 
Ductile Iron... mail the coupon now. 


The International Nickel Company, Inc. 

Dept. 20, 67 Wall Street 

New York 5,N. Y. 

Please send me a list of publications on: DUCTILE IRON 


Name Title 


Company 


Address 


THE INTERNATIONAL NICKEL COMPANY, ING. new vor’s. wv 


57 








During the quenching process, large ex- 
truded shapes have a tendency to warp and 
curve, and acquire internal stresses, result- 
ing from the sudden cooling. The shapes 
must be straightened and the internal 
stresses minimized. 

Alcoa does this with a three-million- 
pound stretcher! 


It has to be big to handle the giant ex- 


truded shapes needed to cut aircraft assem- 


bly time. But it's NOT so large that the 
people who operate it lose their identity. 


These people are part of a closely knit team, 





drawing on Alcoa’s 66 years of experience 
in aluminum. 

Extrusion stretching is just a part of the 
extra something which Alcoa puts into each 
product. Because every Alcoa“ Forging, 
Casting, Rolled Form, Extruded Shape... 
every piece of sheet or wire has Alcoa’s team 
spirit behind it. Your local Alcoa sales 
office is your short cut to this experience— 
and the number is listed under “Aluminum” 
in the classified section of your telephone 
directory. ALUMINUM COMPANY OF AMERICA, 
1800-E Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 0 





ALU AAIN U AA 


ALUMINUM COMPANY OF AMERICA 
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“FROG” BRAND 


<TED FABRICS ¢ canoPp 
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interior 
insulation ond 

. __Fibergias— 
ylons 4 in all types . 
‘ow cations Contac 


aurice ¢ 
Russell & Co. 
1 Mellor 
ibson, 








THE H. M. SAWYER & SON CoO). Estabtishes 1940 
Coated Fabrics Division 
WaAtertown 4-0520 


Watertown 72, Mass. 








ivoided a collision with any known obstruc- 
tion in the area 
There were no teenagers in the GCA 


shack. All GCA men in the shack were 


graduates of GCA school and had been 
ging from 20 to 50 GCA approaches per 
month for the preceding three month 


Biggs AFB, E] Paso. Pilot wa 


it any time during his appro 
ind so stated over the radio 
nto Franklin Mountains De 


That is the Air Force’s 
AVIATION WEEK 

The stories we saw in the New 
World-Telegram were labeled as special dis- 
patches to Scripps-Howard papers. We had 
no idea who else received them and did not 
sav who else did. The fact that the stories 
went to “hundreds’’ of newspapers doesn’t 
make them any more accurate. GCA wa 
definitely given a black eve in the opinion 
f aviation people. The 370-deg. direction 
was caught and corrected and the pilot 
acknowledged receipt of correction, we are 
informed. Whether it was a hill or moun 
tain, the crew should have had charts aboard 
ind were warned 

Information Mr. Pooley cites does not 
jibe with Pentagon information we were 
given above. Based on iaformation from 
other sources it appears that the El Paso 
paper used reports from disgruntled and not 
entirely disinterested parties—a CAA em 
plove or employes. There has been strong 
rivalry between USAF and CAA in the 
El Paso area on air traffic control matters 
In any event, the newspaper stories charged 
that teen-agers with six-weeks training had 
caused the loss of nine lives and a $3.5-mil 


a ° et 
Y di Cf£2z0 21 lion aircraft, and this charge has been denied 

eee Z 2 0 tl by official Air Force sources.-—F.p 
KEARFOTT vertical gyros providing Kearfott gyros incorporate many unique 
continuous vertical reference within two features permitting operation under ex- I = " M I . : 
Asan Psi cane ponies! “the mente nsurance Machines 
minutes of arc under bench conditions treme operational or environmental con 
typify the engineering knowhow and pro- ditions. A true hermetic seal in dry inert John R. Chewning, whose letter appeared 
duction skills available to you in the field gas provides positive environmental pro- in Avtation Week Apr. 12 (“Insurance & 
of precision gyros for airborne control tection. Synchro pick-offs and rigid Nonskeds,”’ p. 94), is misinformed as to the 
structural elements assure performance use and function of the insurance vending 
during adverse conditions of vibration machines located on airports throughout the 


Designed for particular applications with or shock. United States. I am writing for his informa 
others interested in 


applications. 


stringent performance requirements, a tion and also for any 
TECHNICAL DATA SHEETS this matter. 

There are two separate and distinct poli 
cies written and sold via vending machines 
They are (1) for scheduled airline rides 
only and, (2) for the irregular air carrier 
obtainable. your files. Write today. 1ir taxi operator, charter, MATS and other 
types of commercial flying 

As for the cost of the policies, the irregu 
KEARFOTT COMPONENTS lar style of policy costs five times as much 

INCLUDE: for a like amount of insurance coverage as 

s, Servo Motors, Synchros the scheduled stvle. Also for Mr. Chew 

ind Magnetic Amplifiers, Tach ning’s information, there is no small print 
eter Generators, Hermetic Rotary inywhere in the policies and all excl 
s, Aircraft Navigational Systems 


ther high accuracy mechanica 


wide variety of vertical gyros now in 
production are being used extensively in Complete technical data in tabular form 
aircraft and missile control systems de- on Kearfott Precision Vertical Gyros are 
manding the most precise gyro reference available on request. Send for copies for 


usion 
of the policics are printed in large print 
Here at our municipal airport, we have two 
eparate machines for the sale of insuran 
SINCE 1917 policies. The istor n 
uvs the insuran hoice 
We believe that th machin wh 
idded to the operation of a fixed-base oper 
itor in be a verv lucrative 
KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J M 4 
1x FREEMAN, JR < Mor 
Midwest Office: 188 W. Randolph Street, Chicago, Ill South Central Office: 6115 Denton Drive, Dallas, Texas ; Aviat J 1 Asst. 1 [ 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif — : t10N s ., in 
Z Hickory Municipal Airport 
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RC A T's 


Radio Controlled Aerial Targets—called R-Cats—are 
now the standard targets used in gunnery training of 
ighter pilots and anti-aircraft and airborne gunnery 
crews of the Armed Forces. These drones are maneu- 
vered from the ground to simulate the attacks of an 
enemy; aloft they are an inexpensive substitute for 
“the real thing’. Precision-built R-Cats are supplied 
in quantity to the U. S. Army, Navy, Air Force, and 
National Guard by RapiopLaNne Company. They are 
one more product of the versatile Northrop team which 
has built the famous long-range Scorpion F-89 inter 
ceptors, Snark XB-62 pilotless bombers, range finders 
for Army tanks, and other materiel constructed to 


rigid specifications of the U.S. Department of Defense. 


rd try of Nort/ rop Aircraft, Ine 


NORTHROP 


NORTHROP AIRCRAFT. INC. ¢ HAWTHORNE, CALIFORNIA 


Pioneer Builders of Night and All Weather inte rceptors 
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HUGHES AIRCRAFT'S DIGITAC, first digital computer designed for airborne use, wtomatically computes bomber flight path to target 


d bomb-release point using hyperbolic radio nav system (similar to Loran) and built-in dead-reckoning computer 








DIGITAC consists of computer (left) and input-output equipment, including autopilot coupler (right), which enables Digitac to fly the 


lirplane to its target and to release its bomb load at the required instant. 


Hughes Reveals Digitac Details as .. . 


Digital Computers Take to the Air 


By Philip Klass 1) lu | hh room and their weight 
ter loubtful if 
1 a B-36 could have 
t Co.-developed t new on ute ( i 194S-vintag ligital « mput 
omputer 
ind the 
i Significant 


omputer to an auto real-time” 
HAC 
I Che HAC-WAD( 
bing system mputer to control an ra irly a pionecring 
en to th > Pioneering Effort—When th igit > Advantages—Her 
plane’s flight ( lopment was started im October vantages of digit 
mbs at 1948, the state of the art such that rompted th ftort 


igital computers fill large @ Versatility. A single digital 
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THERE GOES THAT PASSENGER... 


Since he came back from Europe he’s been a man to watch. Over FORECAST INTO FACT 
there leading airlines are operating the Viscount and setting up new Its designers predicted great things 
records for passenger preference—and profits! That passenger found for the turbo-prop Viscount. Here is 
Certainly it was the what it has achieved—so far 
most comfortable flight he had ever made. Certain/y it was the ° Earned more than $1,000,000 
quietest. Certain/y one noticed hardly any vibration—and those four profit for British European 
; . firways in six months. 
Doubled BE A’s share of traffic 


n important routes. 


flying by Viscount was something really new 


turboprop engines inspired a feeling of real confidence 

Watch that Passenge) Back in the United States he still flies 

and talks— and wonders when he will fly by Viscount agai , 
: ; 4 Ts Cut inter-city flight schedules. 
sooner than he thinks. For among the nin I 


Viscounts are two that oper 


lit 
Hon firm orders from ten 


" airlines in both hemispheres 
Canada Air Lines and British West India Ways | including TCA and B.W.1.A. 


VICKERS VISCOUNT Mnecy 


Pe 


VICKERS-ARMSTRONGS LIMITED AIRCRAFT DIVISION - WEYBRIDGE - ENGLAND 


REPRESENTED IN THE UNITED STATES BY CHRISTOPHER CLARKSON, 342 MADISO WEN \ OR ?, S.A. 
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ili WOTR it 1 Variet I 

cluding navigation, bombing, cru 
1 

trol, predict d time of arri 


The older type 


be tailored to one sing 


of analog computer mus 


| OI simul il 
} 
i 


reasons, 


omput¢ 
‘ 


in quickly and easily be changed to 
problem-parameters 


mb ballistic 
extensive 


handle new 
is new b which might re 
quire very modification 1 
analog Computer 

@ High accuracy. I:xtremely high-order 
be obtained in digital 


in cost 


accuracy can 

computation with little increase 

omplexity. Comparable accuracy 

with analog com- 

clse involve extremely precis 

tly component parts. At ¢ ich 
omputation, ther 

In digital com 


+ 


IPOS ible 


in i il 
some loss of accuracy 
putation, there is no degradation o 
curacy regardle of the number of 


a 


operation 

e Kasy to produce, maintain. 
compute! construction uses many iden 
tical circuits, such as flip 
flops, which can be mass-produced by 
relatively unskilled labor, or by automa 
tion techniques. Many analog compute: 
parts made extremely 
precise tools, then painstak 


ingly iccuracy and 


Digital 
} 


electron 


must be with 

machine 
inspected for con 
formance. 

lest and inspection of digital com 
circuits can be performed quickly 
Lack of complex 
digital 
wide use of quickly re 


puter 
ind automatically 
com 


mechanical assemblies in 


} ' + 
CTINLATS 


ind others. 
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COUPLER { 


BLOCK DIAGRAM shows how Digitac introduces computed heading changes into F-6 
uitopilot by differential synchro between gyro-compass and autopilot. 


construction 
most serious shortcom- 
ing of digital computers their wide- 
spread use of electron tubes, which 
problems of reliability Analog 
fewer tubes, i 


placed plug-in assembly 
Probably the 


TalSes 
mnputers use mostly for 
ervo amplifici 
However, morc premium 
type tubes, and eventually transistors 
should ease this problem. Because most 
digital computer tubes are used as on 
off switches, marginal checking pro 
cedures can be used to detect incipient 
failures due to tube deterioration. 
> Tactical Bombing Problem—Digita 


reliable 





First photo of new advanced airborne 
digital computer, developed by Hughes 
Aircraft for use with a new interceptor 
fire control system, shows more compact 
construction than earlier Digitac. Infor- 
mation released on the 


new computer 


includes: 


@ Clock pulse rate: 160 kc. 
© Volume: 4.5 cu. ft. 
® Accuracy: 1 part in 65,000. 





Oi bbl 


ae ve Oe ee 


Advanced Airborne Computer 


@ Magnetic drum 2.500 19 


digit words. 


storage: 


@ Fast access storage: eight words in cir 
culating register. 

@ Address system: modified two-address, 
floating reference. 

@ Operations: 64, including addition, sub- 
traction, multiplication, division, square 
root, check sign, logical choice, logical 
multiplication, shifting, transfer. 

@ Inputs: 64 analog inputs. 








designed to work with ound- 
based hyperbolic radio navigation sys- 
tem, resembling Loran. Pulses of RF 
cnergy are transmitted at known inter- 
vals from three ground stations, A, B, 
ind C. The difference in arrival times 
1t the aircraft) of pulses from Stations 
\ and B, and the time difference be- 
tween B and C, can be used to calculate 
the airplane’s position relative to the 
stations. 

Digitac’s task is to determine bomber 
position, calculate where it must re- 
ease bombs (based on plane's speed, 
iltitude, etc.) to hit a target of known 
position, determine what heading the 
bomber must fly to reach the bomb- 
release point, contro] the plane through 
its autopilot to bring it to the point of 
bomb release and, finally, trigger the 
bomb release 

Digitac can be programmed to guide 
the plane to a series of targets and 
bomb release points, possibly as many 
is 20 or 30. 
> Establishing Aircraft Position—Digitac 
determines bomber position in space 
from a combination of radio navigation 
and dead reckoning, or solely from dead 
reckoning when the radio signals are not 
usable. ‘The combination is used to 
smooth out minor variations or noise in 
the radio signals. 

The dead reckoning computation 1s 
made from continuous and automatic 
inputs of airplane heading, airspeed, 
previously computed airplane position, 
ind wind velocity and direction (pre 
viously calculated from radio naviga 
tion information 

Interesting feature, arising from a 
digital computer’s ability to “make de- 
cisions,” is that Digitac automatically 
determines when radio signals have be- 
come unusable and then switches over 
exclusively to dead reckoning. When 
radio signals improve sufficiently, Digi- 
tac automatically reverts back to the 
combination mode of determining 
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what is the position of the bomber: 
> More Decisions—Digitac recomputes 
its answers every half second. During 
this time it makes more than 50 “‘de 
cisions,’ E. E. Bolles told the IRI 
Bolles was formerly with Hughes, ji 
now with Ramo-W ooldridge. 

“Each input, such as altitude, is first 
checked to determine if it is within a 
maximum and minimum bound and 
then is checked by comparison with the 
past value. If the quantity either ex 
ceeds the bounds or the change from 
the past value is too great, then thi 
quantity is discarded and the previou 
value is used,” Bolles said. This tech 
nique greatly reduces the effects of any 
“noise” present in the input data, Boll 
added. 

The computation cycle for the dead 
reckoning portion of Digitac requires 
only 0.3 second, 0.2 second less than 
the cycle needed to fix position by 
radio signals. In its “spare time,” the 
dead reckoning section can be used to 
perform bomb trajectory and release 
point computations, without requiring 
additional machine capacity for this 
specific task. 
> Digitac Flight Tests—Nearly 60 flight 
tests were made on Digitac over a 14 
month period starting in June, 1952, 
Dr. E. M. Grabbe told the IRE. The 
test plane was a C-47 equipped with a 
Minneapolis-Honeywell E-6 autopilot 

D. W. Burbeck and S. B. Neister of 
WADC were co-authors of the paper. 
Interesting sidelight is that Grabbe, 
Burbeck, as well as Bolles, have recently 
left Hughes to join the Ramo-Wool 
dridge Corp., newly formed company 
headed by two former HAC vice presi 
dents. 

Flying over well-defined areas in 
metropolitan Los Angeles, a vertically 
stabilized camera was used to check the 
accuracy of the basic radio navigation 
system, Dr. Grabbe said. The latter 
was then used to check the accuracy of 
Digitac’s performance, including _ its 
dead reckoning computations. Many of 
the design changes which were tried 
during the Digitac flight tests to im 
prove system operation could be made 
quickly without holding up tests, Dr 
Grabbe said, pointing up another ad 
vantage of the inherent versatilitv of 
digital computers 

Details on Digitac’s accuracy are still 
classified. However, Bolles told the IRI 
that the novel digital counting tech 
nique which Digitac uses to measure 
automatically the time differences b 
tween pairs of radio pulses 
accuracy of 0.02 microseconds or 
one part in 30,000 
> Digitac Details—The complete Digita 
system, including digital computer, re 
ceiving and time-measuring circuits, 
power supply and autopilot coupler, oc- 
cupies a volume of 12 cu. ft., weighs 
around 250 Ib. The digital computer 


provides an 
about 
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Valve Talk | 


for WM. R. WHITTAKER CoO., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


The big yellow sheets of ruled paper looked formidable with 
their hundreds of neatly written figures, but they told a straight 
story —the story of Whittaker business during 19553. 


They had to be deciphered for me at first, of course, but once 
I learned the key I could read the story myself. 


And the climax interested me most. 


I found final action was taken on 372 basic valve proposals 
made by Whittaker last vear and of these, 36 percent were sold, 
53 percent cancelled and but Il percent lost to competition. 


I would say that was an excellent record for a year’s business. 


But the Whittaker experts shook 


their heads: 


“(Cood—yes. But not good enough. 
We can do better.” 


They explained to me that this ex 
traordinarily detailed analysis is made 
year a complete breakdown of 


tomers ill 


each 
business according to cus 
craft, valve types and the dollar vol 
ume for each — primarily to show up 
weaknesses as igainst strength In 
other words, to pinpoint by cold figures 
the lines in which the company must 
improve to 
Nothing t ut. It’s all there 

the rer I n al cate vory 
summed 


DOS 


“It's just the nature of the busines 
the experts told me We often wonder 
f the primes know how much work 
we equipment manufacturers lose, how 
much time and money Is spent in pro 
viding an ¢ result in the 


that are rt 
inat are re 


exact valves 


“You see.” they went on, “this 
isn’t like, say, the auto industry 
where you can plan with reasonable 
assurance what you'll be doing next 
year. We have to meet new demands 
as they come. 

We'll be id on ; 
We'll look into the possibiliti 
ul ne signs. Sometimes we 
might i] Wi 


of effort, only t 


out because 
because the 
. proposed sy 
It's no or 
f 


this fast-moving business 


How 


competition? 


about this business lost to 


I asked 

hat’s a challenge,” they replied 
Our analysis is designed to show us 
just where we are weak. Then we work 
to change and perfect our operation 
No use sticking our head in the sand 

“Any business can always be bet- 
ter. Unless we admit weak points 
and dig “em out — we're not likely to 
stay at the head of the parade, or 
even keep up with it! 

“Several found our 
hydraulic business down. The analysts 
figures rang the alarm and we started 
a small upheaval. The result: a ‘new 
look’ in hydraulic valves, outstanding 
! reduced weights, better per 


icsigns, 
and climbing sales 


years ago we 


‘ 
formance 

Ihe experts explained to me, too, 
that the analysis indirectly helps the 
held engineers improve Whittaker serv 
ice and here they pointed out Whit 
taker’s batting average 

Prototypes within 30 to 60 days after 
initial order, first production shipment 
within 90 to 120 days 

As I scanned a figure-coy 

ked another question 


ered page 


279 
were 3 


There basic valve pro 
listed as ‘acted upon,’ yet this 
hows a total of 479 projects last 
What of the others that make up 

difference?” 

still in engineering,” I 

ind ¥2 are still out 
as yet.” 

I said, after a little mental 

you actually sent out 464 

ilve proposals during the 


with 


“And that means that Whittaker 
turned out an average of better than 
38 new designs each month?” 


“Correct.” 

“How can you top that?” 
“We will.” 

il bet they do. too! 








itself occupies 54 cu. ft., weighs 130 Ib. 
Boll freely admit that 

I igitac is made obsolete by more recent 
digital computer developments at 
Hughes and Pointing out 
that no attempt was to achieve 
optimum miniaturization in Digitac be- 
experimental nature, Bolles 
that the computer volume 
could be reduced to 14-2 cu. ft. by using 
transistors in place of tubes. 
The complete 
compute! 

1 300 


and others 


elsewhere 


Ih} ide 


use OF its 
estimate 


vstemm uses 434 tubes: 
260 tubes 
con 
including 
power for the required cooling system 
> What Makes Digitac Tick—In digital 
computer language, Digitac is a dual 
binary-coded operat 

crial manner. 
\ serial-type machine 

to reduce complexity. 


portion uses 
Total 


watts 


diode s 
sUU 


power 
umption 1s a 


address, machine 
ng in 
sacrifices speed 
However, Digi 
time by using a 
dual-address instead of a single-address 
type of operating instruction 
Other basic characteristics of 
ter include 
e Solution (iteration) time: 0.5 second 


‘ 


ta pecds solution 


the 


Omipt 


for navigation and bombing problems. 

@ Clock pulse rate: 100 ke. 

e Word length: 17 bits, including sign 

e Memory-storage: Rotating 
tic drum, with 

1.056 


7 OOO 


rpm magne storage Ca 


for 


Omi ind 


pacity words (two-address 


problem constants, compu 
tation results) plus a six 


for 


word fast-access 


irculating register intermediate re 
ult 

e Address system: 
tion for 
minand on 


referenced to 


Floating ref 
finding next operating 
the drum is 
the position where the 
yrevious Operation was recorded). 


rence 
instru 


magnet 


T 
t 
e Number of possible operations: 37 


including 24 which 
sample mdividual mput signals or which 
for 


Cause Computcr ft 


order output of computer signals 
ind bombing control. 

maiming 13 operations normal 
irithmetic operations of addition, sub 
traction, multiplication, division, and 
One dc 

provided to 
alternate successive 
orders, ilternate operating 
modes or to check the quality of input 
signals, as earlier described. 

P Autopilot Coupler—When a 


computcr 


navigation 


ar 


issociated transfer operations. 
cision-type operation — ts 
select one of two 


such = as 


digital 
is used to control an airplane's 
fight path via its autopilot, problems 
iuse of the inherent computa- 
tion-cvcle delay 

Whereas an analog computer with 
continuously 
i continuously varying output signal, 
Digitac produces a new output signal 
half S¢ ond. 


problem arises because 1 


irise Dt 
(O.5 sec 


varying imputs produces 


only once every 
Anothe: 
digital computer may malfunction in a 
omputation cycle and come 
with a radically control signal 
If. fed directly to the autopilot, it could 
tart a dangerous mancuver 
Digitac 


single up 


wrong 


> Introducing Signals— Ili 
Ilugh iutopilot introducc 
Digita itput (steering command 

als into the basic autopilot loop b 


ditt 


oOmimpa 


couplet 


swnchro between 
ind the I 
the gvro 
ignal received bv the antopil 
( this approach, W. 1 
told the IRE, in preference to 
iutopilot signals into Digita 
because of aircraft stability neid 
tions. (A. D. Scarbrough co-authored 
the paper 

If the high-frequency transient 


meaty rential 

ite 
Oompa 
Hi iding 


Iexner 


( 
( lc ted 


feeding 


Radar for Refueler 


Airborne AN/APS-42A radar, shown being 
installed in chin of Boeing KC-97G Strato- 
freighter, operates with other avionic gear 
to help huge tanker rendezvous with other 


66 


aircraft during aerial refueling operations. 
Ihe radar is also used for storm avoidance, 
navigation and terrain clearance. RCA and 
Bendix-Pacific are making the C-97 units. 


Re- 


dcvcioped im an autopilot were f 
Digitac, spurious 
generated within the digital 
would also pass through into the aut 
pilot-airplane control 
pointed out 

It is preferable to filter out the 
computer-generated transients and usé 
smoothing techniques which are only 
possible if the digital computer itself 
remains outside the basic airplane-aut 
pilot loop 
> Digital to Analog Conversion—| |; 
digital output of Digitac is converted 
rotation of the differential 
means of a shifting-count 
ing type clectronic register which oper 
a notching motor that drives the 
svnchro. After each computation cvcle, 
Digitac deposits its output 
signal) in the 
“counted down” 
pulse generator. 

Fach pulse applied to the 
during count-down causes the notching 
motor to rotate the differential 
m amount corresponding to 
change of } 
termined by the “sign” of the signal in 
the When the register has 
been counted down to zcro, the diff 


duced a course 


through transient 


omput 


to analog 
synchro by 


at s 
(steering 


which is then 
toward ZCTO by a 


register 


gister 


svnchro 
! he iding 


degree, lil a direction a 


register 
ential svnchro has intr 
change into the autopilot correspond 
to the Digitac steering signal 

When larg« 
late in the 
than brief 
rate is increased automat 
factor of up to 4:1 Phi 
“has been demonstrated to 
satisfactory ontrolling th 
when the required heading chang 
within the + 12.6 deg tv of th 
hifting-counting register,” a 
Exner and Scarbrough 
large heading-chang 
ignals, up to ISO deg., the regist 
‘uses the differential synchro to rot 
it a still faster putting the 


into a steep banking turn who 


steering signals accumu 
ounting register for me 
the 


intervals, munt-down 


fol 


Capat I 


cordmg to 


For extremely 


; 


rate, plan 


limited only bv aut 
mutations. 
> Bright Future—Nic: 
beck and Neistcr 
irborne digital comput 
“The dav is not too far off when one 
indard airborne digital cor will 
of different militar 
urcraft) systems for 
ontrol] 
central 
wuxiliary 


} 


the tutur 
this w 


sum up 


nputer 
be used in a varicty 
ommercial 
navigation and 
ind also act ! 
puting poimt for \ ot 
omputations.” 

Hughes Aircraft is work 
n this field. Its new advanced general 
purpose airborne digital computer, prob- 
ably slated for use in an advanced inter 
ceptor fire control system, was displayed 
for the first time at the Hughes booth 
during the recent IRE convention. 
First public discussion of a new tran 


mftomati 


TAN com 


continuing 


AVIATION WEEK, May 10, 1954 




















Eves in the night ertain 
as a pendulum fo pierce 
the veil of time and distance 


Thus we have the moving eye— 


erp Sore Aor eyes in the night 


ever predictable pendulum, 


The victory ov n ind darkness is certain with Kollsman instruments 


Certain bec n to accuracy in controls 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 


and research facilitic uur skills and talents, are 


ible to those see king solutions to instrumentation and control problems. 


0 | | S mM q Nn INSTRUMENT CORP. 
ana “all 


> 4 
\ ELMHURST, NEW YORK + GLENDALE, CALIFORNIA « SUBSIDIARY OF < landa 22 COIL PRODUCTS CO. INC, 











AE TT ae 


At the Westinghouse Jet Plant in KANSAS CITY... 


The challenge 
you’ve been waiting for 


Unlimited Opportunities in 
RESEARCH e DEVELOPMENT e MANUFACTURING 


on the latest types of gas turbine engines and further improve- 
ment of our engines flying in America’s foremost planes 


Unlimited because you can give full play to your ability in . . . 


FLUID DYNAMICS GEARING AND LUBRICATION 
MECHANICAL DESIGN ENGINE CONTROLS 
INSTRUMENTATION ENGINE AND FLIGHT TEST 
FUEL AND IGNITION SYSTEMS METALLURGY 
PERFORMANCE ANALYSIS TECHNICAL WRITING 


Equally attractive openings for Layout Draftsmen, Computer 
Programmers, Mathematicians and Technical Assistants. 


Opportunity for advancement and security, too... 


Incentive Awards are given for “Extras” include modern pension 
inventions and ideas. We pay plan, low-cost life, sickness and 
tuition for any graduate study you accident insurance, plus company 
do under our program. stock purchase plan. 


Security we consider important. Living Conditions are pleasant in 
Promotion is from within. Our Kansas City; and we help you find 
men average over ten years’ service. housing. 1-54035 


SEND G. R. Northrup, Aviation Gas Turbine Division 


RESUME TO: Westinghouse Electric Corporation 
Lester P. O., Philadelphia 13, Pennsylvania 


YOU CAN BE SURE...1F ITS 


2 


Westinghouse “\O7~ 
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sistorized airborne digital computer, the 
radic, developed by Bell Telephon 
Labs, is scheduled for the National 
Conference on Airborne Electronics in 
Davton, this week 

Only their most enthusiastic pro 
ponents would suggest that digital com 
puters will ever replace analog com 
puters in all airborne applications. How 

er, the fact that more than a dozen 
companies are now developing airborne 
digital computers is testimony of their 
potentialities 


FILTER CENTER 





P Neat Trick—Wilcox Electric recently 
set up its new packaged low-power 
omnirange station at Dorval Airport, 
Montreal, and put it into operation 
within five days after the equipment 
arrived on the site, despite an inter 
vening blizzard. Object was to demon 
strate the new VOR to members of 
the Fifth Communications Session of 
the International Civil Aviation Or 
ganization meeting in Montreal 


P UAL Radar Report Issued—United 
Air Lines has issued a 108-page report 
on the results of last summer's flight 
tests on an experimental C-band (5.5 
cm.) airborne radar. Report’s conclu 
sions, highlighted earlier in AviATION 
Week (Sept. 28, 1953, p. 84; Dec. 28, 
1953, p. 7) strongly favor C-band over 
X-band (3.2 cm.) for airline use 


> Nip and Tuck—New Sperry and Gen 
eral Electric computing gunsights (for 
fighters) are battling for USAF favor 
at evaluation tests now underway at 
Air Force Armament Center, Eglin 
AFB. At the moment, observers report 
it is a toss-up as to which will get 
the production nod —PK 


New Avionie Bulletins 


Recently announced technical bulle- 
tins and catalogs of interest to designers 
of avionic devices and equipment in- 
clude: 
® Microwave communications and multiplex 
equipment (12 pp.). Collin Radio Co., Cedar 
Rapids, lowa 
® Precision wire-wound resistors, MIL 
types, Bulletin D-1, (4 pp.). Internationa 
Resistance Co., 401 N. Broad St., Philadel 

hia 8, Pa 
® Wide-band oscilloscope, Type 323, offering 

recision measurement of both time and 

implitude (12 pp.). Allen B. DuMont Labs 

I Technical Sales Dept 760 Bloomfield 

Ave., Clifton, N. J 

® Selenium rectifiers, hermet 
tridge type, Data Bulle 

.). Radio Receptor Co., 

St.. New York 11, N. Y 

® Mercury batteries, miniature 
potential cells for use in trar tor 

(6 pp.). P. R. Mallory & Co., In 

Div., North Tarryton, N. Y 

® Thermistors, what they can do and how 
they can be applied Ask for publication 
TH-13 (52 pp.). Carboloy Dept General 
Electric C Detroit, Mict 
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THE LOCAL-SERVICE AIRLINES 





NORTH CENTRAL 


eS S a 


Gy ae. 


MOHAWK 


As vital as any cog in the great commercial 


aviation chain, local service airlines must main- 


tain on-time arrivals to connect with the coast to 


coast airlines. Collins Communication-Navigation 


equipment helps them do the job by providing 
dependable VHF communications in all weather, 


reliable omni, accurate ILS performance under 


all operating conditions. This is Collins contri- 
bution to Local Service Airline operations. 


17M-1 VHF TRANSMITTER — 350 


remotely controlled channels. Minimum 
of 40 watt signal on any VHF channel 
— excellent stability. Special attention 
given to elimination of spurious emis- 
sions. The 17M-1 is the only transmitter 
of its type that complies with ARINC 
520 specifications. 


Pr peo 


(enrerat ainunes Inc. 





11 W. 42nd Street 
1930 Hi-Line Drive 


COLLINS RADIO COMPANY 


Cedar Rapids, lowa 


NEW YORK 36 
DALLAS 2 


2700 W. Olive Avenve \ \ ‘BURBANK 


51X AIRBORNE VHF RECEIVER — com- 
panion to the 17M-1 transmitter. 360 
channels. Provides complete VHF cov- 
erage. Designed especially to meet 
ARINC 520-A requirement. Special at- 
tention has been given in engineering 
and manufacturing to the elimination 
of spurious responses. 


51R-3 NAVIGATION RECEIVER — fui. 


fills navigation and communication re- 
ceiving requirements of all types of 
commercial aircraft using the 108 to 
136 me band. Provides for omni, VHF 
communicotions and ILS. The Collins 
51R-3 is the standard VHF receiver for 
the aviation industry. 








THE OLIVER CORPORATION ~- AVIATION DIVISION 


FACILITIES’ 














FACILITIES THAT COULD BE OF service To YOU! 

ie 
TOOLING FACILITIES MANUFACTURING METAL PROCESSING AND 
Pratt and Whitney No. 3 jig borer FACILITIES LABORATORY FACILITIES 


Sellers Horizontal Boring Mill Farnham Mill Anodizing — Tank Size 4 x6 x 30 


Thompson Surface Grinder—18”" x 72” Farnham Roll Circo Vapor Spray Degreaser 
Ajax Electric Salt Furnace —Size 3 x5 x 16 


Two (2) Despatch Gas Fired Ovens 
Sciaky Spot Welder 
Gas and Heliarc Aluminum Fusion Welders 





Milwaukee Horizontal Milling Machine Wilson Hydro Press — 100 Tons 
Milwaukee Vertical Milling Machine Clearing Hydro Press — 7000 tons 
Hydraulic Planer — 144” open side Sheet Metal Shrinker 

Complete Tool Grinding Department Farquhar Stretch Press — Extrusion 
c ' t ' D Fluorescent Penetrant Inspection — (Zyglo) 

ot te d t 

sill yuan eminem Ekstrom Router Complete Chemical and Metallurgical 
Template Photographic Department Vertical and Horizontal Mills Laboratory 

Radial Drills, Shapers, Grinders Hot Dimpling Machines Complete Functional Test Equipment 


THE ati 
OTHER PLANTS: Battle Creek, Michigan; Charles City al 
lowa; South Bend, Indiana; Cleveland, Ohio; Be-Ge Mfg L fi Vv t R CORPORATION / 
Co., Gilroy, California; A. B. Farquhar Division, York ~ AVIATION DIVISION F 


Pennsylvania Springfield, Ohio; Shelbyville, Illinois 119 SOUTH McCAMLY STREET 


BATTLE CREEK, MICHIGAN 





PROTECT 


METAL with METAL 
TUBING SEAL CAP PRODUCTS 


The Accepted Standard 


NOW DE-GREASED 


TUBING SEAL CAP, INC. 


808 WEST SANTA ANITA 
SAN GABRIEL, CALIFORNIA 











EQUIPMENT 
BuAer Tests Silver-Zine Aircraft Battery 


we 





® More capacity at less 
weight is claimed for new 
ion-exchange power units 
that Navy is testing. 


By George L. Christian 


\ new type of storage batt 
eral times smaller id light 
lead-acid — batt 
icity is beme te 
itions by thi 
nauti Wrght bi 
iluating the unit tor 
\ major advantage of th 
th Yardney Silvercel 
capacity and ability to ist £ 
discharge rates make it capable 0 uN BATTERY under 
ing ject cngines several times |} re b 
oming completely dischargs 
> Many Starts—During 
on a Grumman F9OF-6, a 
tric Corp. Silvercel batt 
irdd AN3I150 aircraft 
plane’s engine 10 time 
period lest had to 
because the engine ta 
Yardney sav 
Phe Silvercel was check 
have retained half of 
ipacity Yardnev — official 
there was sufficient charge 
tarted engine another eight tim 
Implication is that jets may 
dependent on auxiliary pow 
ing means, flame-out engines 
tarted in flight mechanical! 
than by windmilling, and, in 
inflight generator failu plan ‘ 


x 


trical system will remain operative about 


three times longer than if it w 
red bv a lead-acid batten 1 
to Yardnc 

The cells have been used in airbor 
ipplications for two and a half : — 
primarily in missiles where their ligh \IRBORNE INSTALLATION shows Yardney Silvercel under standard AN3150 batters 
weight, small size and high « ‘ in sweptwing Grumman fighter Silvercel is smaller, has three times the capacity 


ire of major Importance Yardne 


© Silver, Zinc & Tons—Iwo principl that ¢ ] ] lat hich h etter 

on which the Silvercel is based help | riginated by h mpam nd dischars ite characteristi 

eive the batterv the manv advantag is fulls . itents, bring he ¢ ) produ two diftcrent t 
laimed for it Ihev are the alternat | | f ] | cries has long « 
ilver-zine plate construction and th nly i 1 hen xchanged md a high-discharge rat 
ion exchange principh between pl n f pla I the HR ries has a verv his 
e Silver-zinc. [Th Vv © makeup ials and resultar pP bil rou lischarge rate but a lower cvcle lift 

if the batt I plate S re ult im the sm 7] term i] hort iT enim rec | roiongin .agan m ide th c cV le life comp 
ize and light weight of the unit. Also. _ the cell's life to two I il th ns with a lead-acid batterv: LR ser 

the relatively low mass of the electrode f a lead-acid batter Silvercel, 80 complete cy k HR seri 

s el . ] , 


‘ 


makes the batterv cell particularly rt Yardney licked weak of ( Sil 30) evel lead-acid batter 
istant to shock and high G loads. Th first ion exchange ls—ion exchange bout 3 les 

electrolyte is potassium hvdroxid eparators were not c nducive to high 1€ 1 lis with the specifically d 
e Ion exchange. Martin Kagan, Yard ites of discharge. Recently, compam plates are called HRV cells and 
nev vice president, told Aviation Werx _ technicians developed 5] lly desig ml n f tl Ivantages of both 
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the LR and HR series Phe HRV cell 
| is now in production and is going into 
| jet aircraft batteries 

P High Discharge Rate—Kagan quoted 
these comparative high discharge rate 
figures for standard AN3151 and 
YN3150 Icad-acid aircraft batteries and 
their Silvercel equivalent 
@ AN3151 (Lead-acid bout 1SO amp 
e JSB3151 (Silvercel equiva 


lent up to SOO amp 


id-acid ibout 500 amp 
Silvercel equiva 


up to 1,S00 amp 





mw internal resistance permit 


BY ese igh discharge rates. Maximum 
| permissible current draw is limited onh 
the heat generated within the cell 
Yardney adds that th mpere-hour 
cfheiency of the Silvercel is affected \ 
little at high discharge rates 
PLight & Small—Weight and 
ratio Comparisons between the Silvercel 
md conventional lead-acid — batteric 
how the following (Yardney battery 1 
model HRIOO, with 100 ampere-hour 


nominal capacity 


grain flow. Fillet An } 
after heat treat for Watt-hr. cu 
a ee \pproxin 


Silvered Lead-acid Ratio 


\s a result of these comparisons plus 


those of manv other size batteries, 
Yardnev makes the claim that its Silver- 


MIL-B-7838 SPECIFICATION cel units are roughly six times lighter 


FEATURES ind five times smaller than equivalent 


lead-acid batteries 

1—Rolling Fillets and Threads After Heat > Maintains Charge—The Silvercel has 
im unusually long shelf life. In the dry 
state, the battery is said to have an in 
Elongated Grain Flow) definite shelf life. 

\ drv batterv may be filled, charged, 
2—-160,000 to 180,000 PSI to completely discharge and still be good 
: F for a vear under field conditions. This 


Withstand An Average of is called the “‘ready state.” Batteries 


65,000 Fatigue Cycles have lasted *wo vears under laborators 


: \ 4 
— Thread-detail showing conditions 
\ discharged battery in the ready con 


, flow from Rapes cohing. 3—100% Magnetic Inspection dition mav be fully charged in one hour. 
; Yardney cautions that the one-hour 
As a pioneer producer of precision fast- harging time is not recommended as 
1 steady dict, but may be done occa 
ionally without damage to the unit. 
Briles specialized experience in cold head- Standard minimum time is two hours 
: i . : When a cell in the drv condition 
ing and thread rolling gives the industry is filled, a soak period of two or more 
days is usually allowed 
> Flat Voltage Curve—The Yardnevy bat 
duction basis. terv has a verv flat voltage curve. Kagan 
points out that the curve remains flat 
ntil the battery i most completel 


ons COLD HEADED RIVETS 


"BM: rere Phe curve remains flat re 
A S AND BOLTS ren . of discharge rate, although the 

S 3/32’ to 1 /,” Dia. level of the curve will vars 
Thus the cells will deliver full voltagc 


EL SEGUNDO, et power is almost completely ex 
MANUFACTURING COMPANY CALIFORNIA [aia 


| ® Negligible Maintenance—Big consid 
eration from both the military and com 


Treat... (Increases Strength Through 


eners for the Aircraft industry exclusively, 


fasteners of the highest quality on a pro- 
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WATT-HOURS/LB. VS DISCHARGE RATE 


: we estiill SILVERCEL "HR" MODELS 
40 ‘ 


30 
20 LEAD-ACID OR NICKEL -CADMIUM 


10 ae e222 PP ee e232 2 2 ef Pw ee fF e222 e249 f=! 
- 


8 
a 
o 





ft 


WATT+HOUR 


0 
| 2 10 20 100 


mall quantity of « rol DISCHARGE RATE (IN HOURS) 
hai | \ | 


WATT-HOURS/CU IN. VS DISCHARGE RATE 


YARDONEY SILVERCEL”HR" MODEL 





LEAD-ACIO CELL ’ 


——-—-—- 


il requil d of 

} ae 
} cp it reas nably Cled 
P Spillproot— Phe Sih pil 
\lmost all the electro] bsorl DISCHARGE RATE (IN HOURS) 


! 2 10 20 100 


by the 1on exchange mat 
cparators Liquid le 
pi tr hal = ied TYPICAL DISCHARGE CHARACTERISTICS OF HIGH RATE SILVERCELS 
adischargead Condition 

Lhe battery is not 1 irily leal 2.5 


proot Yardne\ ( ge, 2 sscd : , 
ever, has been occasional and onl aa | YARONEY SILVERCEL 
missiles ud ches t . 
types of LEAD-ACID CELL 

1] . P (OF SAME WEIGHT @ UNDER SAME 

i CINe i ! DISCHARGE CONDITIONS ) 

during rat i¢ batter ) 3 a 5 6 7 
tirely 1 E } DISCHARGE TIME - ARBITRARY TIME 
+ 


} 
i 

















P Altitude A l'emperature—\ 


++ + 


> Nechanically Strong—Relative] 


f the m 


veight ¢ iterials imside th 
re said to make th unit quite 

to mechanical stresses such a 
bration and a 

ince 1s aided bv t 

ior of the cell aci solid. com t 4 ; ' - 
mass, Which, when w d doy f container © Military Evaluation—Yardney official 


that if the Silvercel becomes 


\ ; i hel ter installation 


++ 


thereb' 
further t t t t I t aircraft, 
Ina pecial ca Iver eI | t t t | » that design ! return 
normally und 5 
built up in a m 
Kagan reported 
Ile quoted thi 
test, performed by a g i 
on a l amp-hr. Silverce) rat ; 1 must have an 
“SOG acceleration plane, not 
centrifuge, followed | : mil t al heat t ke t tit to as n iS | ible i 
lisecond shock. Cell il batt tiy il t ng multipl tems on t 
2,000-cvcle vibration with resonant peak t] t | rt 
of 100G. Tests wer 
planes. Performan 
efficient throughout the te 
Other tests ited by Yard 
that during discharge unde 
tion and 100G shock in variou 
voltage variation was I than 4 i t t f t hing the ilability of electrical 
] that pre 


he 


no lo in capacity ry ft ire mes Ove! 
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finger. ~ e e built by 
CROSLEY 


Concealed in the B-47 
built Fire Control Syst 
on enemy planes fast 
down and the mechanic 


factors, lays the guns rig 


It's a complex system but hardly a cha 
to the Crosley background in radar and fire 
control, either airborne, shipboard 


mobile or fixed radar, and sonar 


Crosley defense production not only spans 
the whole field of electronics but has 

an equally wide spread in the mechanical and 
electro-mechanical fields, from components 


to complete weapons systems. 


up to schedules on government deve 
and production contracts proof tt 

does the job RIGHT and delivers O 

Proof too, that the close Crosley cx 

of research, development and mar 

skills pays off fast in production of equi 
ments and systems to meet rigid military 


specifications. 


@ ‘Right and On Time,” an illustrated bo 


+ 


describing Crosley facilities for military 


production, is available to Procurement 

Agencies and other defense contractors. 
5 

Be sure to write for your copy today. 


CROSLEY 


GOVERNMENT PRODUCTS 
DIiVIiSIion [VCO 


CINCINNATI 15, OHIO 








ind still h 
it ad iw ¢ pal ith 
> What Others Think—!1 


nel 


temperature of 22 
igh temperature the 
but batterv op 


i t iit 


ver failed to give satisfactory start 


P Silver Recoverable— The current « 


of the Silvercel i Ipproximate 
times that of a comparable | 
batter But, because the sil 
the units i mnpletely recor 
t could be reduced 
der mass production 
ficials belie 
the future, 
th at least 
With the i 
On \ han 
it that 
ithin reach 
> Status ‘Today—\\ ith 
Navy BuOrd order tucked une 
Yardney is stepping up product 
Silvercels BuOrd 3 
t customer. The batter 
ha ( Pith idvant t 
yplication 
~ Production 
tions 1s — 
But this will increase during thi 
year. So will its number « 
now su) 


Yardney has just ] 


l ad 


pure! i 
v building in lower Manhattai 


oon consolidate its act t 
Te) Its ex itive of 

r plant and | 
itt | i ft 


New Y 
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CONTINENTAL 
MODEL 220 
SHAFT TURBINE 


0 


FOR THE AIR AGE 


Continental, a great name in power, offers 
advanced development and modern 
manufacture to serve those requiring 
turbine power plants for helicopters, 
fixed wing aircraft, or other applications. 
If you manufacture equipment with a 
present or a prospective use for turbines 
—shaft power, air generators or jets— 
discuss your engine problemswithC.A.E. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE., DETROIT 15, MICHIGAN 














"Ob worked. bat 
dovct ath hour!” 





That's what the Tech 

Sergeant wrote after inspecting 

this Servomechanisms, Inc. electronic 

computer that came out of a wrecked 
fighter in Korea. 

The specs didn't call for operation after 

this kind of treatment — but we've not 

surprised. We build reliability 

and ruggedness into all 


our equipment. 





SERVOIU2C VOLNISMS 


INC. 
PACKAGED FUNCTIONAL COMPONENTS 









Designed and Produced at El Segundo, California and Westbury, New York 
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WHAT'S NEW 





New Literature 


Selection of steel casting material ; 
uplitied th | Danon Wil ke I Slidk 
Chart. Included in information chart 
ives are nominal analyse minimum 
mechanical properti ind heat treat 
ment of i teel grad W rite 
Lebanon Steel | 1drv, Lehman 
St., Lebanon, Pa SS-page Sym 
posium on Fretting Corrosion is avail 
ible at $2 a « P| trom American So 
ety for ‘Testing Materia L916 Ra 
St... Philadelphia P Adapt 
nlity, ipplication and complet peci 
itions of rubberized abrasives are cov 
d in Catalog No. 353 by Cratex Man 
ufacturing ¢ 1 Nat St San 
bran ( t 
How-to-do-it handbook contains 36 
pages of hints for precision cylindrical 
grinder users. Available from Landi 
lool Co \ iViit b TO, Pa Py- 
rometer Thermocouple Calibration 


Data—bulletin P1259—contains tables 
based on data recently released by Na 
tional Bureau of Standards and adopted 
by Scientific Apparatus Makers Assn 
ind Instrument Socicty of America 
Write to Bristol Co., Waterbury, Conn. 

Illustrated manual contains 34 
pages of information on vapor degreas- 
ing. It is put out by Circo Equipment 
Co., 120 Central Av Clark (Rahway 
N. J 


Data sheets describing company 
facilities for producing milled skins for 


t 
] 


aircraft industry may be obtained from 
Franklin Balmar Corp., Woodberry, 
Baltimore, Md. . More Dollars Krom 
Less Space is Alden Systems Co.'s con 
tribution to the science of using plant 
area most efficiently. Write the com 
pany at Westboro, Mass . Control 
systems for furnaces, ovens, dryers and 
kilns are covered in 45-page bulletin 
P1260 put out by Bristol Co., Water 
burv, Conn 


Publications Received 

© Helicopter Rating—first edition by Charles 
\. Zweng—pub. by Pan American Naviga 
ion Service, 12021 Ventura Blvd., North 


Hollywood, Calif. 325 pp., plus vii Illus 
S Guide to CAA helicopter pilot rat 
with typical examination questions 


ind answers. 

@ The Aeroplane Directory of British Avia- 
tion, In orporating Who's Who in British 
\viation, 1954 edition—Compil d by the 
Staff of The Aer plane—pub. by empl 
Press Limited, Bowling Green Lane, Lon 
don, E.C.I. 546 pp.; 21 shillings net, ap- 
prox. $3.00. Guide to aviation in the 
British Commonwealth, together with a 
biographical section containing over 1,600 


entries 
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ITS INTRICATE FUEL SYSTEM 
MUST “FLOW” 


AND THAT MEANS 


Multiple. Stage p22 |? 


ae ee ee ee oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe a 





+e tteate 
SPECT Peet aeee 
' 


Prretet 


Ever stop to wonder why Cox Multiple Stage Type 12 Flowmeters are so 
widely used by the U S. Airforce and U. S. Navy? 


The answer is that both these services must know exactly how much 
fuel a plane’s fuel pumps and fuel nozzles can handle in a given 
amount of time—in order to determine the operating reliability of its 
intricate fuel system. In jets, particularly accurate flow rate test ng is 
essential, since the fuel system must be capable of pumping and carry- 


ing tremendous amounts of fuel each minute the plane is in the air 


Experience has shown America’s major users of precision flowmeter 
that the Cox Type 12 can always be depended upon for first-rate per 
formance Its record of service ; unmatched in providing accurate 
dependable testing of jet nozzles, fuel pumps, carburetors, and other 
items forming the vital ‘flow systems” of jet and reciprocating engines TYPE 12 - 90 SERIES 
The Cox Multiple Stage Type 12 is available in three series—the 40, the 90, and the 
100. All possess remarkable accuracy, repeatability and quick response. Maximum 
capacity of the 40 Series and the 90 Series is 36,000 pounds per hour. The 100 Seri 
provides a maximum flow capacity of 32,500 pounds per hour. Use of a bypa 
orifice greatly increases the flow capacity of each instrument without increasing 
its frontal area. 

Readings to the nearest graduation on individually graduated logarithmic type 
scales are normally within | to | of the indicated flow depending on the partic 


PUTITIN RENT EEE) 


ular series. Flowmeters are calibrated for a specific fluid and scales fo 


liquids of different characteristics can be easily 


Patented “Inner Wall’ guides, integral with the 


tepeteerte | peteses bt hanes 


pattern by keeping the float centered in. the tube « 








COX FLOWMETERS - THE STANDARD OF INDUSTRY 


P ! 
| AUTOMOTIVE AIRCRAFT lu $s 
pares | AND AND | ARMY 
| RELATED RELATED NAVY 


TYPE 12 * 100 SERIES MANUFACTURERS | MANUFACTURERS | AIR FORCE 





Ommercial esearch aboratories, Inc. 


20 BARTLETT AVENUE DETROIT 3, MICHIGAN 


MAKERS OF SINCE 1912. CARBURETOR FIL ‘ [ GINE DI : FLOWMETER CALIBRATING STANDS 


FUEL NOZZLE TEST STANDS © MAGNETIC THICKNESS GAG ) ) BALA ED El . EQUIPMENT FOR 
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THE RIGHTS OF MAN 


Courts ol law should he a symbol « / human rights and Ire f cl mn 


a symbol that 
has been made and still isa travesty in man 


\ parts ol the world \rrest without 


false contessions through psve hologic al or physic al torture 
without charge 


warrant... sentence 
all have come close to universal triumph twice in our generation 
In our way of life, a fair trial before jury and the protection of our individual 


rights are among our most precious possessions. It is our obligation to be 


ever on suard ... for the Rights ol Man are worth defending! 


CANADAIR 


AIRCRAFT MAN 


LIMITED, MONTREAL, CANADA SSS 





A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washingt 











NEW AVIATION 
PRODUCTS 





SEMLCIRCULAR unit speeds assembling 


Bin System Simplifies 
Small-Parts Handling 
Small-parts storing and handling a 
implied with a new bin system 
Parts Svstems, Inc 
hooked 
racks which come in vari 
both fixed an 
ontamer 


veloped by Service 

Removable containers are 
storage 
ind shapes, 
When the 


cinpty, thev mav_ be 


onto 
OUus SIZCS 
portabl 

removed and 


placed with full ones. Or when short 


production — runs t 
changes of 
substitute container 


the old ones 


quire frequen 
issemblic if imple to 
with new parts for 


STORAGE container tilts on parts rack. 


Ihe containers have rounded bot 
toms to make it easier to pick out parts 
They are tilted in the racks for 
visibility of the contents. Individual 
racks hold as many as 200 containers 
By placing a number of units end t 
1 row, a large number of diffei 
stored in little 


pC cl 


cnd lil 
cnt parts may be space, 
the maker savs 


Service Parts Systems, In 
243, I. Detroit, Mich 


P.O. Box 


Midget Punch Press 
Is Precision-Built 
Precision-built, midget punch press i 
cing put on the market by Kenco 
Manufacturing Co. 
Ihe 14-ton unit follows general linc 
ind specifications of the 
ind 5-ton presses. It features a solid 
rankshaft of teel, roller bear 
ing-mounted flywheel, clutching mecha 
nism self-contained and independent o 
crankshaft, alloyed steel drive collar, 


ompany’s 4 


illove dl 
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CONTROL 


FOR UNEXCELLED 


Furnishing Relays that excel in perform: 
Their rugged strength and smooth endurz 
trol, protection and dependability. 

No matter what your Relay applicatio 
our nearly four decades of experience a 
engineers and manufacturers of a comple 


RELAYS 
PERFORMANCE 


nce is a Leach specialty. 
ce provide uniform con- 


, We invite you to share 


d facilities as designers, 
te line of relays. 


CHARACTERISTICS 








IMENSIONS 
GG 
' €) 
@ 
© 


Leach Part No. 9072 Hermetically 
Sealed, Screw Terminals 
CONTACTS: 

Arrangement—4 Pole, Double 
Throw. Rating—10 omps resistive 
and inductive at 29 v d-c, 6 amps 
motor load at 29 v d-c, 10 amps 
resistive at 115 v a-c, 400 cps. 

COIL: 135 ohms, 28 v d-c 

WEIGHT: .70 |b 


Also available with Solder Terminals 
—Leach Part No. 9039SS 





|G 




















LOBE WARC SH GR Shel 


5915 AVALON BOULEVARD e 


SCHEMATIC 


Leach Part No. 9039 Sealed 

AN Connector Mounting 

Same Characteristics as above. 
APPROVED: 

AN3310-1 part per spec. MIL-R-6106 


Hermetically Sealed and 

Sealed — Midgets — Circuit 

Controls — Aircraft Relays & 

Contactors — Special Purpose 

— Radio & High Frequency 
Keying 


For your specific requirements and 
for BETTER CONTROLS THROUGH 
BETTER RELAYS—Contact Leach 


AY GO. 


LOS ANGELES 3, CALIFORNIA 


Representatives in Principal Cities of U.S. and Canada 
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ELECTRICALLY HEATED 
PITOT (AIRSPEED) TUBES 


AERO INSTRUMENT CO. 


Cleveland 2, Ohio 


Manufacturers of electrically heated aircraft parts 


5105 Denison Ave. 


since 1925 


| 





| bronz mnecting rod ind 

rankshaft bearings and 90-deg. V-type 
unm and ram guide The frame is of 
pecial alloved casting structure 
on-machined for accurac 

Standard stroke is 2 
ptional at extra charg 

ick and inclinabl 

Kenco Manufacturing 
Le] graph Rd., Los Angcle 


Flat-Angle Drill for 
Close-Quarter Work 
\ro Equipment Corp. has developed 


ir-powered flat angle drill that fea 
tures a small head for working in clo 
quarters, plus heavy-duty bevel 
rease the tool’s lift 
company savs it was able to d 
where needed at the drilln 
relocating the bevel gears to th 
r end of the housing, a change that 
permitted use of more rugged gear 
than in former design 
In the angle head, pro 
ounted on needle bearing 
\ro reports new materials in thi 
lso increase tool’s strength and life 


Ductile cast iron is used in the right 


] 


WW’ 


if issemblh 
@ Heat-treated steel alloy with graphit 
tvpe features 1: used on the cover plat 
drill’s iron casting assembly 
ead height of the new drill i 
in., a reduction of 2 in. in the 
tandard size. Spindle offset is in., 
ind overall length for Model 7438 
totals 10%5 in. 
fool components are interchang¢ 
ble for speed conversion, with models 
vailable for 1,450, 2,100, 2,500 and 
+ (0) rpm 
\ro Equipment Corp., Bryan, Ohio 





ALSO ON THE MARKET 





Duo-Seals, one-piece washer-and-tubber 
©” ring combinations, reportedly pro 
roof scaling against fluids, 
s or air, around bolts where ther 
through walls, bulkheads or skins 
‘aiming such fluids or gas Units are 
vailable in in. to 2 in. nominal bolt 
diameter.—Rubber ‘Teck, In 19115 
S. Hamilton St., Gardena, Calif 


Glass-braided lead wire for clectroric 
ind electrical components operating at 
55C to 200C in 
primary conductor insula 
tion of Teflon for high  diclectri 
strength, low power factor, high insula 
tion resistance and a low dielectric con 
tant. Secondary insulation of Teflon 
impregnated glass braid reportedly af 


temperatures from 
corporates 


fords unusual resistance to abrasion 
Product is known a | ni} lad.—Ihi 


temp Wi In © Windsor Av 
Mincola, L. I 
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Longer Hydraulic Fluid Life 


Means Lower Operating Costs 


Fire-Resistant SK YDROL Combines 


1-LLUNUM 


————— 


Since passing its first CAA test 5 
years ago, Skydrol remains the only 
fire-resistant hydraulic fluid with 
CAA approval. Airline acceptance 
of Skydrol has been phenomenal... 
19 major companies* are using it 
today. Some reasons why: 

Safety. Skydrol has logged 2!» mil- 
lion flight hours and has never been 
implicated in an aircraft fire. 
Economy. For example: Skydrol is 
approved for 4000 hours in Douglas 
cabin superchargers against mineral 
oil’s 250 hours. . . a specific service- 
life advantage of 16 to 1! 


Pumps last longer with Skydrol. 
Maintenance records show up to 
34°; longer actual service life... 
with component overhaul costs re- 


duced as much as 20°}. 


Lubricity. Noacorrosive Skydrol 
does not harm metal parts... its 
lubricity factor remains constant 
even after extended use. 


Low Cost Conversion. You'll be sur- 
prised . . . it costs very little to 
convert your aircraft to Skydrol. 
Write us for information. 


SKYOROL = . 
| Write for Skydrol 


booklet 

“e Chemicals Division, 
MONSANTO CH™MICAL, CO., 
Box 478, St. Louis, Missouri. 


ral: Reg. U.S. Pat. Off 


Organic 


SERVING INDUSTRY. WHICH SERVES MANKIND 


*American, United, Panagra, National, Braniff, Delta-C&S, Northwest, Swissair, Western, 
Continental, KLM, PAA, PAL, LAI, CMA, JAL, ANA, CPA, Slick-Flying Tiger. (Four more 
airlines have specified Skydrol in equipment now on order.) 





strength | FINANCIAL 
mergency 





Aircraft Earnings Go Up Again 
High sales volumes in 1953 take sting out of drop in 


profit margins in recent years, bank study indicates. 


++ 


itt industry in 1953 went hand of exces 


ofit tay 
peak carnings for one of ircratt group etnie 
irs im its histor This is net profit margin 
ghted in the separate reports r¢ 
by the individual companies for I 
the summary compila vear than tor 
the National City ’ ter volun 
mnpensated tor 
a) 1i¢ lal review Of COrpo! ite 1K cins im recent ye 
Meets new orts by the National City Bank ha Nevertheless, the average rate of profit 
strength standards become a recognized source in measut rility tor the airct sroup is con ider 
ing earnings and profitability for all in bly lower than ill mt 
for safety austrv. In 1955 t covered 3,444 cnterpris¢ lor 
nnpanies companics 
Phe aircraft group—34 companies, margin 
icpresenting prime builders and parts ® Capital Investment— Ili 
manufacturers—chalked up $168 million group reveals constant addition 
n t income after taxes for 1953, a plant, property and equipmer 
gain of 32% from $127.2 million At Jan. 1, 1953, book net ass« 
- : 1952. Very few other industrial valued at almost $500 million—an all 
Conforming with Type groups exceeded this percentage gain. time high—and no doubt further addi 
MA-2 of MIL-R-8236 (USAF) | manufacturing companies (a total tions were made during the 
| | 1,781 corporations) averaged a 9‘ The trend in book net assets for th 


Pacific Harness Reel in | in 





rease in net income for 1953 er past six vears reveals convincingly that 
new principle me previous yeat the aircraft industry has and does mak 
| > Long-Term Trend—More impressive capital expenditures for fixed-asset ad 
a longer-term view of aircraft earn ditions. By no means, have all its f 


yned to meet the strength require | igs covering the trend for the past six tics been obtained under government 


nerati wel] t r de 
peration as Well as CIN ac 


cars. Nat ional City Bank compilation ( 
wering this period have been reviewed Ihe book valuation hown, how 
jet aircraft and acro-medical analysis nd are presented in the table below ever, are subject to many qualifications 


of crashes rom net income of only $17.7 mil ctirements, property completely written 


lion (for 27 companies) in 1948, con- off the books but still utilized, and abo 
istent and rapid increments have taken — «ll the necessity of replacement of equip 
place, to the extent of a ninefold gain ment at substantial increases in capital 
by 1953 outlays over present book value 

the same time is lighter, smaller, and > Profitability Rate—Despite the heavy In other word nologi¢ ad 


| 


ments shown necessary by high speed 


much more versatile in installation 





Pilot is protected against being 
ry. - . . ’ + 
thrown in any direction and the reel The Climb in Aircraft Earnings 
stantly lox ks upon uncontrolled 1948 1949 1950 i951 1952 
4 i 
Number of com 


acceleration of the pilot, yet the reel panies 79 





movement in Reported net in 
come after taxes 
(000 $17,72 $47,3 $84,585 2, $127,167 $167,981 


Write for Book net assets, 
New Bulletin Jan. 1 (000) $601.7 $580.594 $592.613 te $712.084 $799,539 


Lacificscunnncco. Smee M33 ASR 


Percent return 


1430 Grande Vista Ave., Los Angeles 23, Calif. | on net assets 2.9 8.2 


25 Stillman Street, San Francisco 7, California a 
1915 Ist Avenue South, Seattle 4, Washington Prime builders and parts manufacturer 
111 B East Main Street, Arlington, Texas SOURCE: National Citv Bank Letters. National City Bank. Ne 


Eastern Representative: Aero Engineering Inc 
Mineola, L.!., N.Y. ¢ Indianapolis * Baltimore* Ottawa 
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DEPENDABLE FUEL FEEDING. Fuel for the J65 Turbojet Engine is 
injected to the burners through Titefiex® flexible metal hose. Tough, light 
weight Titeflex—tested for temperatures from —70°F. to +600°F. and for 
pressures up to 500 psi—reliably conveys fuel to engine nozzles; withstands 
vibration and rough use; is excellent for complex configurations 


CUSTOM WIRING SYSTEMS. Titefiex specializes in designing and 
building special “packaged” wiring systems and component assemblies for 
today's complex aviation and guided missile installations. These may be 
jacketed with protective silicone or other compounds—and Titeflex Special 
Connectors used as integral parts solve complex wiring problems 


et 





FAILURE-FREE INSTRUMENTATION. Designed primarily for instru- 
mentation service ot high altitudes, lightweight Titeflex 07 Connector are 
pressure-tight and resistant to moisture and corrosion. Plug and receptacie, 
moted, weigh only % of an ounce! Special sizes, meeting AN Specifications, 
can be made with 2 or 3 pins and AE threads —and adapted to your design. 


RADIO SHIELDING. Titefiex Harness for reciprocating engines is ovr 
speciality. Titeflex makes a wide range of standard ignition hornesses 
meeting rigid aviation specifications—can also supply component parts, 
such os serviceable leads for military and commercial aircroft. Titefiex 
application on Wright R 1820 Engine includes harness and leads 


FROM DESIGN TO FINISHED PRODUCTS, Titefiex is especially well qualified to help you with all 
problems of special metal hose, wiring and connections. Take advantage of the long experience 
of Titeflex engineers in developing high temperature fuel lines, in designing and fabricating 
harness and wiring systems. Write us now about your application; our nearest representative 
will be glad to call and help you. Or send for our new 48-page Metal Hose Catalog No. 200. 


v¥ Check products you are interested in. 


[7 Skane an : bh 


mF a 
SEAMLESS METAL Hose || PRECISION BELLOWS = | _) IGWITIBN HARNESS 


[| IGNITION SHIELDING 


». 
TITEFLEX, INC. 

517 Frelinghuysen Ave 
Nework 5. NJ 

Please send me without cost 
intormaton about the products 
checked ot the left 











a 


: » 
— RIGID AND FLEXIBLE wiring ~—/)) 
LI wave Guines CJ systems Hf 


0 ELECTRICAL 
CONNECTORS 


NAME 
TITLE 
FIRM. 


ADDRESS 
— 
|_| FUSES city 
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BLOWERS 


light... compact...dependable 


LOBE miniature fans and blower units provide the 

answer to air movement where light weight, small 
size and maximum dependability are required. They are 
powered by custom built and quality controlled Globe 
D.C. or 60 and 400 cycle A.C. ‘‘Moto-Mite"’ Motors; 
characterized by high output and high efficiency. Capaci- 
ties of axial types of different sizes up to 50 C.F.M., and 
up to 0.8 in. H:0 back pressure. Air flow in either direc- 
tion. Designed to meet military specifications. Weights 
from 9% oz. 
We invite you to utilize Globe's specialized experience in 
the development and appiication of miniature motors 
and motor products. Complete details and engineering 
assistance available... WRITE TODAY! 


Globe industries, inc. 


MOTORS © GEAR REDUCERS © GENERATORS © GOVERNORS © SERVOS 
BLOWERS © FANS © ACTUATORS © SWITCHES © GYROS © VIBRATORS 


1802 STANLEY AVE., DAYTON 4, OHIO 








ited 1] | 
ison, measuring prohta 
t book valuations may 


} 
1dvI1 


t always prove very rel 
> Return on Book Value 


} : } } | 
IDSCI that d on book net 


‘—It is interest 
ations a ompiled by the 
ity Bank, the aircraft group 


1953 


industrial 
| manuta 
raged ; 
valuation 
orthy that 
hook net 
the aircraft industry added t 
tics on the ime basis by 12.3 
> Excess Profits—During 1955 ; 
profits taxes took a heavy toll of aircraft 
immings. ‘The effective tax rate for most 


CXCCS 


inajor companies was close to 70 
Neither Martin nor Beech paid EPT, 
Martin due to previous tax credits, 
Beech because of a deficit due te 

riteoffs 

lor those companies not on 
endar-vear basis, yne remnants 
IPT will be felt even in 1954 
example, a company 
cnded Sept. 30 wall b 

dded impost for a thre 
ut it will be averag 


T 
il 


d 

But 
here is no doubt that 

excess profits tax 

icial to current au 

nly, net profit margn 
1954 should be no 

rig 2 + ho 
1952. If anything 
favor some improyem nt 
margin. 

Ultimate results will, of course, be 
influenced by the course of contract 
price redeterminations | subsequent 
renegotiation. But renegotiations will 
come two or more vears after sales and 
earnings are recorded for 1954. So ad 
iustments, if found necessary, may have 
the nature of a delayed reaction 

Despite this qualification of 1954 
operations, the aircraft group should 
wain enjov a profitable year. Volume 
lcliveries should remain high. For the 
group as a whole, net earnings may at 
least equal 1953 results, with onditions 
favoring a new high. 

Not all companies will participate 
uniformly in this profitability, however. 
Selectivity in earnings, very pronounced 
during 1953, will become even more so 


in 1954 —Selig Altschul 
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Erectric COMPANY, INC. 
Fourteenth & Chestnut 
Kunsas City 27 Mis-<ours. US A 


Pe”. 


lo keep our air and ground defenders’ shooting sharp is 
the job of the Firebee, America’s new high-performance 
pilotless jet plane. A product of Ryan Aeronautical Com- 
pany’s advanced aeronautical engineering, the Firebee was 
developed as a joint project of the U.S. Air Force, Army 
and Navy. It is now being manufactured for use by all 
three services 
The Firebee carries no human pilot, 
yet this remote-controlled target plane 
has phenomenal performance like a 
modern fighter. It is launched either 
from the ground or from a “mother” 
plane and is recoverable by a highly 
eflicient parachute system that lowers 
it gently to the ground. 
Design and development of the 
Firebee demanded the highest level of 
scientific talent and technical ability—in the aerodynamic, 
structural, mechanical, metallurgical and electronics fields 
In this latest proud accomplishment, Ryan drew on rich 
experience gained through its 31 years in the forefront of 
aeronautical progress. 

Because Ryan is specialized, ingenious and versatile . . . 
because it is an integrated company with superior abilities 
in many specialized fields, Ryan is better prepared to ac- 
complish the unique, difficult technical engineering and 


production assignments of today’s high-speed air age. 


* 


Advanced-type Aircraft and cope 
Jet and Rocket Engines and Compone 
Exhaust Systems for Aircraft 
Electronics co ecg 
Ho 
casa vedo Design and Management 
Aircraft and Power Plant Research 
Metallurgical Engineering 
Thin-Wall Ducting 
Firebee Pilotless Jet Planes 


‘ 


r 


RYAN AERONAUTICAL COMPANY - Factory and Home Offices, Lindbergh Field, San Diego 12, Calif. 


OTHER OFFICES: WASHINGTON, D. C.; DAYTON, OHIO; 


WASHINGTON; NEW YORK CITY 





AIR TRANSPORT 





TAKING TIME OFF from the job of coping with busy schedules, Boeing Stratocruiser undergoes maintenance at PAA’s Miami _ base. 


PAA Rides Aircoach Boom to New Peaks 


© U. S.-flag line carries record number of passengers berg ago trafhc accounted for 
7 ‘ ’ ‘ his was 27.7% of the total 

to and from America, widening lead over competitors. number of passengers carried to and 

the U. S. by all scheduled trans 


® Tourist-class traffic accounts for nearly half of total | 
en » ntamed 1 
sales, is expected to increase by 50% this year. dership in tl fe and Latin 
neri rafhic to and from the 
By Frank Shea, Jr. e Costs | tor is up 4 previou 
from 45.2 ts to 42.4 i one it of rv t passen 
International aircoach travel is bo e Dividends pa ' 
ing, and Pan American World An n or 65 cent 
ways—carly pioneer and staun hest suy it mill t ecord ve hard te 
porter of low-fare internationa h n 1952 t t nagement mfident this 
is making the most of it eAlr cargo i nte1 l be ¢ bis 
Last vear, widening it do itional cart th 50.4 milhior he | vs Pan Ameri 
competition in transportatior of pa flow t proven 
gers abroad, PAA carried 2 f tl f ae ng interna 
overseas trafhce to and ft t 
nental U. S. fo 
eLeLe a ngel 
ounted for 4] 
This vear, 
en great 
with aircoach ‘ 
role. Willis G. Li ymib, 
dent for traffic and sales, é 
10% imerea in overall tr fh \\ j ‘ o 4 
50° jump in tourist ee 
> Beating the Record—N 


predicted for almost all categor h a | - ae 
] 


would mean beating the 5 
Hon, a 


if last vear 
of more than $4 million over 1952 ‘ = 
e Gross revenues Climbed to $217.9 mil 

: «a? 
lion, excluding the operations of Pa v = ites 
nagra and affiliated airline . ty la: 
e Onerating revenues increased by ; 4 ; 4 
! » ’ 

e a! 

6.2°%. while operating expenses went 5 ' ORLD litt 


e Net income hit $10.8 mil 
up only 1.5%. TOURIST CUSTOMERS bound for Hawaii board a PanAm Stratocruiser on the West Coast. 


AVIATION WEEK, May 10, 1954 87 








the trip | 
ons PAA 


In iugu 


lam (Avi 
by 





pay for a 


nent basi 


i thin 7 tr th I 
Pp by making it ava it 
t possible fare red in | 


In Keeping with this policy, PAA ha f ists f 





nit tlyat 


rd ison tor travel to Leurop 


vith more than 500,000 American an 

ted te it the hitiicnt Short 
ications and limited funds will be in 
iccmecnts for a great number to mak 


Vv alr, especially aircoach, rea 





ration of di t fron 

ind Detroit 1 xpi ted to d¢ 
ntial sal from the midwest 
in arca herctotore relativel 
urline ofhcials state 

nuc producer expected t 
utly mtroduced “pay lat 


110N Week, Apr. 12, p 1s 


passengers are permitted ti 
in install 
for many 
item since it 1§ a 
new cxperiment, if is not hg 
»AA’ ill trafhe increas 

the year, but officials esti 

thic later 


t1¢ kets 
much the 


ircoach on 
We a 


unc! 


overt 


i | lowing implementations nn Cry pay plan alone 
it ince last vear hould account for a 25% boost in sales. 
e| urcoach flights from © First-Class Campaign—‘But all this 
Furope to India doesn’t mean that we're de-emphasizing 
@ [nauguratiot ft tourist service on Pa ur first-class service,” sa\ Lipscomb 

fh nit We full expect that first-class passen 
@e\ 40 i in trans-Atlantic vill account for about 44 ot 

h flight rall trafic total for the vear.” 

@ Introduction of direct rvice from > iv of pointing up its continuing 
Chicago and Detroit to Europe mitcrest in first-class trafic, Pan Ameri 
@ Addition of direct one-plane service to nis offering a new luxury feature thi 
Germany and the Scandinavian coun vcar in the form of private staterooms 
ty n trans-Atlantic flight 


@ Introduction of the “pav later” plan. Carning a surcharge of $125, the 
Vhe inauguration of tourist flights on tatcroon ll] be available for singl 
Pacihc route onsidered pat ecupancy when two first-class fares are 
ticular] nificant since it was the yd. Tecaturcs include fully reclining 
t link im PAA’s globe-circling route lounge chan leather-covered divan, 
thout tourist servi Now a passen yrivate toilet facilities and many other 
from any of the West Coast cities luxury” items. In addition, stateroom 
ide to fly completely around the — passengers have a choice of menus, ma 
ld, by the most direct route and have meals served at anv time and board 
vith Opo' privileges, for $1,347.85 the aircraft ahead of all other p 
| ] fa for th ime run is gers at departures and enroute stop 
5 1.794.5 > Cargo Changes—Pan Americat 
Phe hea in. trans-Atlanti ntroduced changes in cargo p 
i based on fo ist t Now mM introductiol 





CARGO SHIPMENTS get space reservations in same manne 


88 


T as passengers under new setup. 


tou \stcm f y 
may reserve space for good mn 
inh CXd thy thy 111i Va i dd 
pace 1 reserved 


In addition, an increased numl 
flights has been added with 
the way 

President Juan ‘Trippe savs the tot 
irgo-carrying capacity of th PAA fl 
will be increased by one-th 


the vear. : 
P Fleet Orders—E-quipm 


ompany has seven Douglas DC-7B 

der for delivery somctime next 
Although PAA has a standin 

tor three de Havilland Comet > { 

transports, management indicates ¢t 

ire keeping 1 close watch on jet ti 

port developments in this countr 


tering on the Bocing 707, Lockh 
193 and the Douglas DC-8 

Big factor with respect to the Comet 
will be Civil Acronaut \ 
ministration certifi 


ATA Scores Airline 
Subsidy Cut Proposals 


3 ord¢ I 


ition 


Airline) subsidies an SO mn 
mnually—not $170 million, 1 1) 
Johnson, Air Transport Assn. pre nt 


states letter to Roswell Magill 
chairman of the Committe 


lax Policy 


inh l 


The committee’s recent study of fed 
il finances said the government « 
save considerable money bv witl 
ing or reducing $170 million of 
dies for airlines 
> Airways Cost—Jolinson calls tl 
disturbing note m an ot 
fully organized report 
Air carriers “benefit from post 
idies of SSO million over and al 
the payment for tra rt t 
mail,” he say 
“However, vou have apparently f 
nto the error of eptin 
to the airlines all of the t of ft 
federal airwavs. It should omt 
ut that the $90 million 
bove the amount allocated 
ub a in lude thre ost tf lit 
\laska thre Pacihc © 1 na ft ( 
bbhean, where ‘rline | t 
ub rd rate ti lil ] t il a ti 
nal defen 
But of even mi t 
ipparent assumption that the « 
t of the federal a h hon 
harged to the heduled lin 
Actually tl domesti hedul 
rhiric hare of the cost of the fede 
is about S12 millon 
> ‘Unrealistic’ Plan—“Currently this im 
dustrv is paving more than $15 million 
vear m casoline and oil TAXC alone 
the ATA president says. “We thereft 


from th 
facilities 


Johnson describes a highh 


bcheve we receive ubsid 


no 


tederal operation of airways 
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Scheduled International 
Pauuiie xo teak te Civil Air Transport Development 


Committee 
! ntly thir 
cral 


irce Mail 
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of it ‘ me m 
ne = ee own ‘ " . ton-miles ton-miles 


plied bi 

penditur 
I 

eliminat 


Th 


solutel I ( militar 
tions and if the Civil Aeronauti 
ministt m were unable to pav for it 
ind other militar 
1 t do ; 


N.Y. Breaks Ground W orld’s Airli . caf R | 
' ; . . 
ia itellies Weenial orld s Airlines Set Safety Recors 
or Airline Terminal ° 
Ground has been broken for Ne U.S. skeds also chalk up low-fatality record: carriers 
* oe oe q ‘i ox : : : ; 
Y City’s West Side An of [CAO member nations show passenger traffic gains. 
ina 
Major lessee of the structure, hed . . Se ‘ | 7 14 = ) +] 
uled for completion early next vear will ORR a ny 
be the West Side Terminal Corp 
company wholly owned by American 
Eastern, National, Northwest. ‘Trar 
World, Alleghenv, Mohawk and Unit 
Air Lines 
Once the terminal is completed, bu 
running time to Newark Airport via th 
Lincoln Tunnel and the New Je ' veniilires 
Purnpike will — d to about 25 | ort Assn P PAA Leads 
1 i ent C\ FCT 
min. | cn WatK Passeneel > ‘I raffic Increases t \ \\ 
Side Airline Permina fine Of hth ICAO 











1 time-consuming 
rip in the cits 
building will 
( vith a basement 
car On the ground floor will b 
ous public areas, 250 lineal ft. of 
line ticket counters, a bank. restaurant 
and bar, shops and a balcony on thr 
sides of the 
American s 
will be locate 
Remaining spac 
offi ind passenger anc 
dling f litres Loadu 
ing of port | 
on th) 





Nonsked to Appeal Revenue Climb 
CAB Shuttle Ruling 


North American Agrling 
app¢ i] t Con Necro 


we 


nauti 


nial of 
to op 
twec! 
D. ¢ 
rh 
pensi rvice betwee 
flving SO-passenger D¢ 


ticket oard the aircr 
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erating expenses were $2,035 mulliom 
for the period 

Vhis is a 12.2% revenue increas 

1951 and 14.7 for expen 

ntributed 73.5%, cargo and mail 

22.4 and harter ervice | 


anda 
bout | of the total 


ovel 
Passen 


perating figures for 
ite a slightly less favorable 
tor 1952.” Best estimates 


iI that re 


venue amounted 


to approximately million, an in 
: ] 2 ’ 4 ’ 
CTCast a WOT 


$? 383 
195? ()perating 
million, an in 


expel 


Shift to Coach 
® Eastern begins increased 


low-fare operations. 


® Rickenbacker 
65° tourist service. 


forecasts 


eastern Air Lines 


1) tarts next week on 
ontinuing swing 


to increased coach operation on a sys- 


hat it expects to be a 


basis. 


half of | 


tem-wide 
About 





SS 


erpeniemced, 


Vv 


a Aircraft 
Division 
Kawneer 


to your stahh 


Kawneer 


NILES, MICHIGAN 





will be coach after May 16, when day 
and night tourist flights to trunkline 
points are added as summer schedules 
become effective. Right now the pro- 
portion of coach to first-class is less than 
i fourth 

Sixteen Lockheed Super Constella- 
tions, until now in first-class operation, 
will be “injected” into I 1 4,- 
000-mi. system to increase the number 
of dav and night coach flights from 
22 to 50% of the total. Conversions 
will expand seat capacity from 88 to 98 
in some of them 
> Nore Later—Capt 
backer, chairman of I 
sees th step as 
reporters at a 


istern’s 


I ddie 


istern’s 


Ricken- 

board, 
1 beginning. He told 
press conference he be- 
lieves that by the end of next vear 60% 
to 65° of the line’s operations will be 
coach. 

He expec ts the increase to be st 
without retrenchment when winter 
schedules are resumed next fall. No 
curtailment of first-class flights, he savs, 
will accompany the current increase in 
coat h servic Se 

“We won't make the money we made 
i vear ago,”” he comments, “but we hope 
for a reasonable profit.” Eastern, he 
savs, has a record of 18 “in black 
ink.” 

The line operates plane- 
miles every 24 hr. with 276 flights daily 
Its position among the “Big Four” 
scheduled air carriers lends th 
particular significance 
> Readjustment—Rickenbacker explains 
the step to get a bigger chunk of the 
mass transportation market as a “broad 
commercial readjustment’’—part of a 
move to meet the “philosophy and 
psychology of the times.” 

First-class air service, has 
been meeting the public’s desire for 
“more for the same money,” while 
coach service provides the “same for 
less money.” 

He characterizes the difference be- 
tween the t-vo types of accommodation 
as primarly one of cost 
> Capacity Boost—Rickenbacker’s aides 
list some statistics to show the increased 
services will provide capacity for about 
1.5 million aircoach passengers annually, 
compared with 3.475 million « irried by 
the entire air transport industry in 
1953. 

[hey will give EAL daily aircoach 
capacity for 4,072 passengers plus extra 
sections), with 5,250,000 aircoach seat 
miles scheduled by the carrier every 24 
hours. 

Ihe expanded coach will 
25 major cities in Eastern’s net- 
covering 24 states and Puerto 


idv, 


years 


270.000 


move 


he says, 


St he dul s 
serve 
work 
Rico. 

Example: Between New York and 
Miami, one of the carrier’s most lucra- 
tive runs, there have been three daylight 
and two night coach flights. Now the 
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number goes to eight, half day, half 


night. 
© Increased Service—Cities that will re- COMMUNICATIONS 


ceive improved EAL coach service under 
the new schedules include Pittsburgh, 
Birmingham, San Antonio, Houston 
and Jacksonville. Washington and At 
lanta service will be doubled, and the 
increase will mean both day and night 
coach service to Philadelphia, Baltimore, 
Louisville, and Charlotte, cities that 
have had day coach only 

Additional daytime coach flights will 
be between New York and Houston, 
New Orleans, St. Louis and Puerto 
Rico, and between Miami and Boston, 
Chicago, Detroit and St. Louis 

But no coach “shuttle” between 
Washington and New York is con 
templated. “Cost would be too great 
for such a ‘shorthaul’ operation,” Rick- 
enbacker comments 
> DC-7s Coming—Just a vear from now, 
Eastern will receive a fleet of Douglas 
DC-7Bs. but thev will be used in first 
class service to move speeds “‘still fur- 
ther’ into the 350-400-mph. level, 
I \l IVS 

Rickenbacker does not look for the 
idvent of commercial jet transports 
“short of 1960.” 


In the meantime, the carrier sees the 
} 


— Se ae — ~ 5) b —_— — = - 
rs ~° - Sag vane “ogee i SCHUTTIG and CO. l 5005 Calvert Road 
te iTS | 4 > Pills INCORPORATED ) College Park, Md. 


operations to this period of economi 











readjustment.’ 

Che other consideration is its putting 
into first-class service of a $30-million 
fleet of Turbo Compound Super Con- —- --— 


nies—its answer to the public demand 


for “more for their monev.” Want MAXIMUM Performance 
in MINIMUM SPACE and WEIGHT? 


Sked Revenues Top 3 
> RN; = pio tegs 
Record $1.2 Billion Joe 


Passenger traffic accounted for about = sedge geste" 
82% of total scheduled airline revenues 
during 1953, Air Transport Assn. re- 
ports in a final statistical study for the 
year. 

In 1952, the percentage was 80.22 


TYPE 4BQA 


The airlines carried 31.5 million passen- a ip cos gonna &. ©. 


gers more than 18 billion passenger- \ SENSITIVE 
; Among the wi yarie 

miles, a gain of 14% in passengers and _— ‘ ay SS 
lf in mileage Standard Phil-Trol Relays you will find many de 

Mail ton-miles totaled 96,950,000, signed to solve your “special” problems like the 
[9 biol +] | vear, |] ; 
2 higher than last iT xpress 

2 aaa aaa types 4BQA and 4BQA POWER shown above. While b ar 1 

ind freight amounted to 251,373,000 | ~ J ( ibove e both are small, 
ton-miles, a 12.5% increase 

Operating revenues in 1953 topped 
the previous vear by 13%, increasing 
to a new high of $1.278.548.105. will help you solve the “tough” application problems as well as the 
Aircoach service showed more growth simpler ones and with security in 


in 1953 than am ther single seg k ( ° 
. > nowing you will always have de- t 
ment of scheduled airline operation, UL:vUtoU 


TA cove pendable performance. 


( 


compact, lightweight units, each is designed to perform its job best. 


These are but two of the many unusual Phii-Trol designed relays that 


THE RE TERED TRADE MARK OF 


has grown from PHILLIPS CONTROL CORP. 


This cla of itt 
Send for a new Phil-Trol Dept. A.W. Joliet, tH 


l 
about 251 million passenger-miles in 
1949 to nearly a total of 4 billion in Catalog — today ! A Thor Corporation Subsidiary 


Offices in All Principal Cities 





1953 
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Airborne and commercial transmitting installa- 
tions for pulse width and FM radio telemetering. 
Ground station equipment for the reception, 
handling and reduction of telemetered data. 
We are prepared to furnish standard units 
from production or to develop and produce 
special equipment to your specifications. 


&AScop |, 








wire aio 





Your Inquiries are Invited. Write Today... 
or call Plainsboro 3-4141 


APPLIED SCIENCE CORPORATION OF PRINCETON 


Also: High Speed Sampling Switches and Special Components and Equipment 


47 Wallace Road, Princeton, New Jersey 


From passengers to freight | 


"quick change” 
with WEDJIT 














1 ng bol | both snap in 
or out with a twist of the wrist. WEDJIT’S 


anchor-plate contains a lig ve 1, 


spring 
ctuated locking mechanism that holds 

igainst vibration, jolts and violent ma 

neuvers. Equally efficient when used with 

electronic gear or other removable equip 

ment, these heavy-duty, positive-locking 

fasteners insure built-in strength with prac ' San Leandro 
tically instantaneous interchangeability 3 California 


How many ways can you use WEDJIT? Subsidiary of UNITED-CARR FASTENER CORP. 





Black Market 
® International ring loots 


airlines, reporter says. 


® Bootleggers also to sell 


fighters to Red forces. 


Airlines have been 
international black mark 
in the “bootlegging 
pare part rT 
in the New York 
In what | 
report resulting from thor 


1¢ 


gation, Journal-American 

Richard the ring d 

innual business im ex f $12 million 
a vear in the illegal fr plan ind 
part Militar quipmet! is said 
to be involved. 

Airline, militar ny nment 
es queried \ VIATIE \V EEK 
not refuted the findings but d 

line to gi rther imform n for 

curt 
on the case, the 
> Red Customers—] 
deals” currently ar 
ording to the arti 
sale of 25 F-51 Mu 
bring as much each 
tended tor an unfriend ntral Ameri 
in power that been denied an ey 
port | 1s¢ bv th 
ment 

The second is fe 
be shipped to the 
Minh forces in Ind 

Richards quot 
the State Departmer 

ntm xport | 

raft and parts, \ 


re bl Wm 


in 


pro 
real buver 
submitted to 
cerns. It is often a very d 
> Svstematic Thefts—Se 
major airline who first 
inventory fo in 
and other equipment 
theft problems, hav 
fact that thev have | 
victimized by the 
papel Phe THOM 
help the FBI, the 

Here 74 
cited where airh 
bv the black marketeetr 
e Fasten. Air Lines had 
tity of copper sheets, copy 
crankcases and cvlinder \ tolen 
Miami recentlv. Thev wet dtoa 
spare parts dealer in th Th 
dealer agreed to return tl terial, s 
Eastern did not prosecute 
e American Airlines lost 2,100 spark 
plugs valued at $1.50 each from. its 
La Guardia Airport storer Suspect 


0 
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| To 1954 Aerodynamicists: 


Where will you be in 1964? 


e Trans-Canada Air Lines | 
T ndicator 
it Monti 
found u 
\l whi 


Canadian 


oOnrne 


+} 
they 


t rero 
Braniff, Western 


rt 
| 


b, seeking the 
moved ane: 
ind installed r about 
es ‘ mpany, gaining 1 gnition and promotion throug 
murnt-out . 
lown back t I ‘ WE to ec *SI S depends on more than 
? 
' } 


- ambitior also depends on opportunity opportunity to show 


make hard work and accom- 


Grace Follows PA A plishment pay it 1 - I the kind ol opportunity 


. > —_, al ockheed rking On su liversified projects as hu 

Lead in Panagra Suit pets cemapente, fléiders, bombers, trainers 

W. R. Grace & Ce following th all ift, nuclear eners in h classified activities 
lead of co-defendant Pan An 
World Airway has filed \ 
the Department of Justice nti-tri 
uit that seeks to divest th ] eit you foday b is a good ¢ 
panies of control of Panagra 

l'aking much the same sta 


one taken by Pan American (AvIATION 
Week Mav 3, p. 76), Grace points out record of achievement you earned because you had the opportunity. 


: re other importa ardsticks with which to mea 
l HIS\W . : 
employee benefits, living conditions. All standa 
ne; all excellent at Lockheed 
@ But it is opportunity that makes a Lockheed job a position of the 


future —a position that in 1964 will enable you to look back on a 


t+ thy iomt ownershny of P 
: 
had been disclosed to, icquit ed in o1 vil 1g j fron dvnami ts who seek opport 
ipproved by the government through its 
us agencies, including Civil Aer 
iifics Board, OVCT 1 period of THAT 


I 


Phe company savs the relief asked 


the government ts “unnecessary and con 
trary to the public inter ind that 

Grace itself is not a monopoly in a Loc ee 
transportation nor ha t ace 

power to monopoliz: 


AIRCRAFT CORPORATION 


In answer to the charge that Panas 
had been restrained from developing BURBANK «+ CALIFORNIA 
competitively, Grace says the airline’ 
record since it began operations in 1929, 


has been one ot ontinuon crowtl 


AVIATION WEEK, May 10, 1954 





SHORTLINES 





> Braniff Airways’ operating permit in 
Peru has been extended by the Peruvian 
government for an additional five years 


> British European Airways’ chairman, 
Lord Douglas, says the British may have 
to buy Sikorsky S-56s because of un- 
availability of U. K. helicopters before 
1958 or 1960... . The airline and British 
Overseas Airways Corp. have concluded 
an agreement with the projected Ger- 
man civil airline Luftag, providing for 
mutual cooperation and assistance. .. . 
BEA also is discussing mutual arrange- 
ments for parallel routes with the Greek 
\irlines (TAE), including pooling of 


revenue and ground service facilities. 


> Capital Airlines has begun one-plane 
through service from Milwaukee and 
Minneapolis-St. Paul to Miami, an 
interchange agreement with National 
Airlines 


> KLM Royal Dutch Airlines has begun 


Al RC RA FT DE % t G NM & R¢ two additional flights per week to Milan, 


Italy, giving that city five flights, three 


FLIGHT TEST ENGINEERS of which stop in Frankfurt. ... KLM i 
offering an air cargo movie for use by 


trafhe clubs and similar organizations 


free of charge .. The airline has re 
ceived permission from the Soviet High 
Commission in Berlin to operate flights 


in and out of the East German capital 


INVITES YOU TO MAKE YOUR HOME mer Geunas albus seca a 
IN BEAUTIFUL SAN DIEGO, CALIFORNIA concur 


> Pan American-Grace Airways has 
started new DC-6 tourist service to 
Here is your opportunity to move to this beautiful community — and Argentina. with a non top operation 
take your place in the interesting, explorative, energetic Convair between La Paz. Bolivia. and Buenos 
Engineering Department. Aires. The run from Miami to the Ar 
San Diego's wonderful climate, varied topography and natural beauty gentine ¢ ipital is scheduled to take 22 
give to you and your family this country’s finest living conditions. And the hr.. 40 min., using Pan American 
Convair Engineering Department—an ‘engineers’ engineering depart- World Airw iys” routes between Miami 
ment offers you stability, plus the stimulation of challenging work and Panama. 

on a wide variety of projects with interesting, competent associates. 
> Scandinavian Airlines System has 
opened a district sales office in Mon- 
AIRCRAFT DESIGNERS: Men accomplished in structural design, treal, Quebec, as it expands its North 


power plant installation, electrical installation. American activities to Canada. 


FLIGHT TEST ENGINEERS: Men accomplished in instrumentation, 


operations and analysis. 


Positions are now open in these classifications 


> TACA Intemational Airlines has re- 
duced its passenger fares from New Or 
Moving and travel allowances will be paid. Housing plentiful and leans and Mexico Citv to Central 
reasonable. America and Panama by as much as 


20% 


PLEASE WRITE: H. T. Brooks, Engineering Personnel Pcrigis ers Acreos stent ig — 
Convair, 3302 Pacific Hiway, Dept. AW-5 egin operating from Portugal to South 


San Diego 12, California Africa next May, first step in a long 
‘ term project to link the country’s pos 


sessions in Africa, India, Asia and Indo 
nesia. ‘The Portuguese airline plans to 
start the operation with DC-4s, will 
* Convair's widely-publicized XFY-1...the new Convair delta wing switch to Super Constellations when 

vertical take-off plane designed, engineered and built inSanDiego. the new transports are delivered some 
time next vear 


Complete details will be sent at once. All replies treated confidentially. 
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Outstanding opportunities 
are available for 


Design 
Aerodynamicists 


In the development of 
new types of Carrier-Based 
Aircraft with the 


COLUMBUS DIVISION of 


North American Aviation, Inc. 


Openings for aerodynamicists with Engi 
neering Degree plus 5 years or more ex 
perience in direct Aerodynamic Analysis 
Responsible positions are available in 


® PRELIMINARY DESIGN 

*® METHODS DEVELOPMENT 

@® PRODUCTION PROJECTS 
Write for Interview Appointment to 


Engineering Personnel Office 
COLUMBUS DIVISION 


NORTH AMERICAN AVIATION, INC. 


4300 E. Fifth Avenue Columbus 16, Ohio 











CESSNA AIRCRAFT COMPANY 


HELICOPTER DIVISION 
offers unusual! opportunity 
for 


ENGINEERING TEST PILOT 


who meets the following 
qualifications: 


must have 

@ Engineering Degree 
® Flight Test Experience 
a minimum of 1000 hours 
helicopter flying preferred 

Send Resume To 

Employment Manager 

CESSNA AIRCRAFT CO. 


Wichita, Kansas 








OPPORTUNITY 


Division rm engaged in developr t and pilot 
ine productior t 1 propellant for rocketa 
booster and gas generating d turrently has 
ypenings for 
1. MECHANICAL ENGINEER for 
pressure vessel and component de- 
sign. Also possibility to function 
as project engineer. 
2. MECHANICAL ENGINEER to take 
charge of static test facility. Should 
possess familiarity with usual elec 
tronic instrumentation. 
{[nitial reply should include qualificati 
ary requirements, 


P-2616, Aviation Week 
330 W. 42nd St., New York 36, N. Y¥ 
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SEARCHLIGHT SECTION 


THE CONVAIR CHALLENGE TO 
ENGINEERS OF EXCEPTIONAL ABILITY 


Beyond the obvious fact that Convair 
in San Diego offers you a way of liv- 
ing judged by most as the nation’s 
finest from the standpoint of weather, 
beauty and interesting surroundings, 
the Convair Engineering Department 
offers you challenges found in few 
places. 


It is, we believe, an “engineers” 
engineering department— interesting, 
energetic, explorative with the 
diversity that means security for cap- 
able personnel. 


1s proof, consider this: Convair devel- 
oped and flew the world’s first turbo- 
prop airplane, first delta- wing air 
plane, first delta- wing seaplane 

engineered and built the world’s big- 
gest transport, the world's safest high- 
performance commercial aircraft. 


Or this: Convair'’s B-36 is the world’s 
largest operational bomber, Convair's 
B-24 Liberator was World War II's 
most used heavy bomber, Convair’s 
XP5Y-1 holds the world’s endurance 
record for turbo-prop aircraft 


Or this: Convair has been awarded 
the nation’s first production missile 
contract and the first production con- 
tract for supersonic interceptors. 

Currently .. . Convair has the greatest 
diversity of aircraft engineering pro- 
jects in the country, including high- 
performance fighters, heavy bombers, 
large flying boats, transports, trainers, 
seaplane fighters and guided missiles. 


Currently... Convair has a completely 
integrated electronic development 
section engaged in advanced develop- 
ment and design on missile guidance, 
avionic projects and radar systems. 


Would you like to join us 2? We earnestly 
need engineers of proven ability 

men who want to make full use of 
their time, their mind:, thei- skills 
and abilities solving the complex 
problems confronting us in these 
projects If you are such a man, write 
us and we'll send you a free booklet 
about us, plus other interesting mate- 


| 


rial to help you make the decision. 


Write: H. T. BROOKS, Engineering Personnel 
Department 200 


CONVAIR 


3302 PACIFIC HIWAY 


iw heauliful Sam Diego, California, 
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Wanted Immediately 


C54Es 
-FOR CASH 


Give full particulars, type 
engines, TSO engines, air- 
frame, configuration 
Replies confidential; no 
brokers. 

W-2666, 


4L ol 

















DOUGLAS C-54-E 


SALE OR LEASE 


N4888V—80 Passenger Airliner 

Now undergoing major overhaul 
and modification. 

T.T. 12,681:00 

Engines to suit user. 

C.A.A. Aircarrier, licensed and radio 


CONTACT: ¢ L. H. CAMERON, Stanley 7-2151 





5514 SATSUMA AVE., NORTH HOLLYWOOD, CALIF. 














EMPLOYMENT SERVICE 








POSITIONS 


AIRCRAFT SALES REPRESENTATIVE 


Nationally known producer with established sales 
record of patented product used in manufacture of 
all aircraft desires qualified individual for key 
sales position to concentrate sales effort to all 
aircraft companies and bases ir the Easterr 
United States 

Must be thoroughly acquainted witt 
industry having established contacts 
engineering, standards and purchasing depa tr 
with proven sales ability and willingness to travel 

Position will report directly to General Sales 
Manager Incentive compensation plar will ena 
five-figure annual income for outstanding sale 
performance 

Submit confidential statement of experie 
qualifications as a basis for personal intervi 


SW -268 
W. 42 St. N 








AIRCRAFT ENGINEERS AVAILABLE 


Stress Analysts, | Checker now working or 
tract which will be completed May | itt Will work 
anywhere in U. S. Composite rate of $ O hr pe 
1an includes travel and living allowance M 

s/wk. Ave. exp.—it years & Engr. Deg 


Write G. MYERS, 3328 E. MICH. AVE. 
LANSING, MICH. PHONE ED-20924 











BUSINESS OPPORTUNITY 


WANTED: Aeronautical, Mechanical and 
Electronic Accessories to manufacture and 
sell. Cash or royalty 

ROBBINS AVIATION 
1735 W. Florence Ave, Los Angeles 47 








SELLING OPPORTUNITY WANTED 


FOR SALE 


World’s largest stock new and used aircraft 
rt er nes nd es t 


- 
Denver 


For Sale: Three (3) R-985 — 14B Engines 
O.T.S OO. by Pre n Aer 


Standard 


Minneapolis-Honeywell Air pressure switches 
for aircraft heat nstallation. Model fF 
fr fact 


OFFICIAL PROPOSALS 


Government of India 
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FOR LEASE 


TWO HANGARS 


each 80 x 120 complete 
utilities, large lean-to. 


ONE WAREHOUSE BUILDING, 
19,000 sq. ft. 
Concrete floor, complete utilities, 
loading platform, suitable for stor- 

age, light industry or shops. 


TRUMBULL AIRPORT, 
GROTON, CONNECTICUT. 
Strategically located between Bos- 

ton and New York. 

Three concrete runways, longest 
150 x 5,000, field lighting. 
Seaplane ramp, Compass locator, 
two large parking ramps. 

FOR FURTHER INFORMATION— 
contact 
CONNECTICUT DEPARTMENT 
OF AERONAUTICS 


BRAINARD FIELD HARTFORD, CONN 











ENGINEERS 


Attractive Positions 
with 


TEMCO 


IN DALLAS, TEXAS 


For Details See 
APRIL 26 AVIATION WEEK 
or Write 
E. J. HORTON 


Engineering Personnel 
BOX 6191 
DALLAS, TEXAS 











EXECUTIVE AIRCRAFT SALESMAN 
WANTED 


Person with successful sales background. 
Real opportunity for man who can sell 
twin-engine executive aircraft in the $50,- 
000 to $100,000 price field. Salary and 
bonus arrangement. 

Only those with successful selling experi- 
ence need apply. 

Write giving experience, educational back- 
ground and references. 


RW-2402, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill 








OPENINGS IN HELICOPTER EXPRESS 
AND PASSENGER PROGRAM 
Traffic, Materiel Control 


Supply. Cargo, Accounting, Audit 
Ground Operations 


LOS ANGELES AIRWAYS, INC. 


Box 10155 Alrport Station Los Angeles 45, Callt. 
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SEARCHLIGHT SECTION 


Are you willing to stake the luture on your belief in 

to match your ability against the toughest 
engineering challenge? Are you planning to go far 
in this business—and playing for keeps? If so, 


there may be a place for you here 


No plush inducements or summer resort accommo 
dations. Just the opportunity to join one 

i the greatest creative engineering organizations 
in the whole new world of weapons systems 


deve lopm«¢ nt 


he woods are full of 
the few who are destined 
ud be vise to take 
ndpower and the 


fy 


Write to J]. M. Hollyday, Box 988, Baltimore, Md. 


4 
Martin. & THE GLENN L. MARTIN COMPANY 
AIRCRAFT YW BALTIMORE + MARYLAND 


97 











SEARCHLIGHT SECTION 








ALL 
AVIATION 
INSTRUMENTS 





EMERGENCY REPLACEMENT * OVERHAUL « SALE 


Instrument Associates offers you the services of their CAA approved laboratories 
for fast overhaul, modification and sales of aviation instruments. Whether one 
instrument or thousands, our production line facilities for the overhaul of instru- 
ments results in a savings of both time and money. If your instrument needs are 
electronic, gyroscopic or pressure, Instrument Associates can serve you. 


Authorized Sales and Service for 
ECLIPSE — PIONEER * KOLLSMAN e U. S. GAUGE 
L. N. SCHWIEN ENG CO . EXIDE AIRCRAFT BATTERIES 


CONTRACTORS TO U. S. A. F. — U. S. N. — DOMINION OF CANADA 
C.A.A. APPROVED REPAIR STATION #3564 
INSTRUMENTS CLASS 1, 2, 3, 4 
AND LIMITED ACCESSORIES 
















GREAT NECK ROAD, GREAT NECK. WY 
Telephone HUnter 2-9300 


35) 






Write for Catalog NETOO western Union asdvenc: WUK aren Heth, WY. 


PBY5A Specialists 














Complete Overhaul & Maintenance 
of All Types of Aircraft 


WE HAVE SEVERAL PBY5A AIRCRAFT FOR SALE 


DISTRIBUTORS FOR BENDIX & LEAR RADIO 
DEALER FOR COLLINS RADIO 


Southern California Aircraft Corp. 








Box 433 Ph: Ontario 6-3871 Ontario, Calit 
FOR SALE FOR SALE C47A 
PBY 5A Total airframe since new 1220 hrs Engines 
Total airframe 2850 hours. Since overhaul 300 1830-92, zero since overhaul Cargo con- 
hours. Engine 1830-92 with 300 hours since over- figuration, bush seats, large doors, auto 


Pilot, all modifications complied with and 
ready to go. Owners: 
WORLD WIDE AIRWAYS INC 


Montreal Airport, Cenade 


haul. Good radio. Auto pilot. Carge fleer. Cargo 
deor, Turrets faired in. Center compartment lined 
and carpeted. Must be sold. Make offer. 
Owners, WESTAIR, INC. 
White Plains, New York 

















NOW... for sale! 


10 DC-4 
Skymasters 


OUTSTANDING VALUES 


© 68-passenger 


© Galley & 2 lavatories 

© 6 with very low air time 
° P. & W. CB-3 engines 

*® Perfect condition 


Eastern Air Lines, Inc. 


10 Rockefeller Plaza, New York 20, New York 


or International Airport, Miami, Florida 








FOR SALE 


Douglas—DC-3, DC-4, DC-6 
Convair—240 
Lockheed—Constellation 
Beech—D-185S, C-18S 
Lodestars—Executive Interior or 
For Conversion 
Phone——Wire—Write 


WESTAIR, INC. 


WHITE PLAINS NEW YORK 














SUPER-92 


over 200 mph for your DC-3 


CAA Approved R1830-SUPER-92 engines allow 700 
HP ncrmal cruise, better single engine—iower fuel 
and maintenance mileage costs with 20.000 extra 
miles between changes, with same overhaul intervals 
and costs as —92. Fully Interchangeable with —92 
—same weight, mounts, cow!ls, lines, ete. Proven by 
thousands of hours of practical executive operation. 


ENGINE WORKS 


LAMBERT FIELD INC. ST. LOUIS, MO. 
PRATT & WHITNEY CONTINENTAL 
WRIGHT LYCOMING 


SALE CAA OVERHAUL EXCHANGE 








DOUGLAS 
C-47A PASSENGER 


Available Immediately 
P&W engines, low airframe time 


Call or wire 


AAXICO 


P. 0. Box 875 
Phone 64-7653 


Miami Int'l. Airport 
Miami, Fila. 
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sracat, || systems 


aviaion || /igineering . . 


INDUSTRY , = 
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OWNER & BUYERS OF 
Executive and Airline Aircraft 
“Deal With Experience” 

Our 30 years experience as one of the cidest and 
largest reputable buyers and sellers of transoort 
aircraft should assist by in making r selection 
to delegate us te handle your airer purchase or 
disposal problems. Make us your clearing house fer 

listings and Inquiries. 
FRANK AMBROSE 
Box 181 Miami int’! Airport, Miam! 48, Fla. 














Remmert-Werner, Inc. 
Lombert Field, St. Louis, Mo. VW 
Executive Aircraft 


... problems involving custom design of physi- 
cal layout to achieve geometric balance and 
systematic sequence for all controls and 
DC-3 Lodestar D18S instruments . . . . . to provide optimum ease 
Complete Sewvices ond. Soles of operation and maximum coefficent of visi- 
bility . . . . . to conform with all standards of 
good practice and latest SAE requirements .... . 
to plan for future demands while achieving a 
system functional for present needs... . .07 








READING AVIATION SERVICE, Inc. 


NAVCO... c. has the personnel, equipment and facilities to 


Has all Parts and Supplies for Executive 


nvm WOOESTAR GREECE engineer your system to these standards. 
A.R.C. Bendix Cellins Lear Sperry W 
P&W Continental Wright Goodrich Goodyear 





Flight consultants and engineers can design a 
complete system or can recommend modifica- 
tions necessary to bring your present system up 
to date. 


Engineers, technicians, and skilled craftsmen can 
design, fabricate, and install radio control panels 
for the most complicated electronic installations. 





C.A.B. Ltd. 
4°, Old Bond Street, London, W.1. England 


Airframe spares for the following aircraft: C 
J ” onst tion 049. 7 











Available for immediate installation from stock 
are all necessary components for automatic 
flight, VHF navigational aids, VHF communica- 
tions, etc. 











AVIATION INSURANCE — re 
SPECIALISTS COLLINS SPERRY 
RICHARD J. BERLOW & Co., Inc. ECLIPSE WILCOX 
Teterboro (N. J.) Airport 
HA sbrouck Heights 8-1091 








WE INVITE YOUR INSPECTION OF OUR FACILITIES, 
OUR STOCK, AND OUR WORKMANSHIP 





IF YOU RENDER A SERVICE TO THE 
AVIATION INDUSTRY YOU SHOULD READING AVIATION SERVICE, Inc. 
INQUIRE ABOUT THIS NEW SEC- neg? 
TION! BAS Reading Municipal Airport 


Classified Advertising Division aamante BOX | 20] + READING, PENNSYLVANIA 
330 W. 42 St., New York 36, N. Y. 
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News Sidelights 


Short Bros. & Harland of Great Britain have come up 


; ae 
tting the public kno in employment cutback. Explai 
; . 


ns formerly emploved on the Com 


bed in other w th WpAan 


t once of a substantial number 


\ survey of depreciation time periods for U.S. transport aircratt 
Transport Assn., fig how that most rl vrit tT ft 
The survey reveal 


Ba) ven if 
ind the Dougla 


7 Stratocruiser 
its DC-6B 
nd National 
lation runs between four veat 
for the Martin 4-0-4. On the 
[he Dougla DC-4 has the greatest 
five vears, Northwest savs three and Eastern figures 


Lakes, Wis., population 150, this month becomes what probabls 
t munity in the nation to g scheduled an Ch 
North ¢ ] ] ly] , 


1 , | . ; 
Opening fr the nshi 
I 


1] 


Land © 
for fishermen 


nencing May 15 


One suggested location for the new Air Academy can now be scratched. 
Ma ortion of Ft. Custer, near Battle Creek. Mich.. has been t 
\ vy Or Inan | i rorage Cl Vv for Mal hin I ] 


tiviated this month 


Ryan Aeronautical Co. has begun construction 
t t in the San Diego area. Company 
hions of propulsian of Rvan aircraft design 


British Overseas Airways Corp. will install Bendix portable air! 
mn analvzer systems in all its Bocing Stratocruisers and Lockheed I 
1-749 Constellations. Company ordered 22 systems through Bendix Interna- 


tional Division, Bendix Aviation Corp. 


GIANT FOUR-ENGINE COPTER shown above in model form is being proposed 
by Convertawings, Inc., Zahn’s Airport, N. Y., to carry 76 passengers 100 mi. or 
60 passengers 300 mi. Designated Model E, copter would be powered by four 
1,425-hp. Wright R1820s and have 173.6 mph. top speed. Gross weight: 42,000 Ib.; 
rotor diameter: 54.6 ft. It is designed for nose and tail ramp loading. Convertawings 
is completing a small two-engine Model A prototype, scheduled for first flight this 
month, that will be used to study control, stability and handling features of Model FE. 
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AVIATION CALENDAR 


May 10-12—Anny ‘Transportation Ce 
helicopter svmposium, Hotel Stat 
Louis 

Mav 14-17—Amencan Vi 
Mlying ‘Tiger biennial ren 
mont Plaza Hotel, New York 

Mav 16—Birmingham \la 
1Sth annnal National Air ¢ 
ngham Muni ipal \irport 

Mav 16-19—Amerncan Associat 
Executive onvention, 

Mav 17-18—National 
Aviation Seminar 
mgton D) ( 

Mav 17-20—Basic Material 
Conferen Interna 
Chicag 

May 20-—W omer Nati 
Assn 1954 Sky 
© Kansas Cit 

May 21-22—Op: 

\m I i ( 
vater Beach Hot 

May 21-23—Texas Pr 
convention, Galvez Hotel 

Mav 24-26—Nat il Tel 
mot Contr ( 
IRI AIF IAS 
Hotel, Chicag 

Mav 31-June = 11—Canad l 
Trade Fair, t held in conjunction 

ith the National Air Show and Canada’ 
Aviation Dav. Toronto 

June 2-4—Triennial industry inspectior 
NACA’s Lewis Flight Propulsion Labo 
ratory, Cleveland, Ohio 

June 5—Fifth annual Maintenance and Op 
erations Clinic, sponsored by Reading 
\viation Service, Inc., Reading Municipal 
Airport, Reading, P: 

June 5-12—Philadelphia Junior Chamber of 
Commerce, second annual Tran 
nental Air Cruise, Philadelphia t 
Springs, Calif 

June 7-12—Aviation Writers Assn 

onvention, Ronev Plaza Hotel 
Beach, Fla 

June 13-18—American Society for Testing 
Materials. annual meeting, Hotels Sher 
man and Morrison, Chicago 

June 16-20—International Tourist Plane 
Flight. held in coniunction with Fourth 
Centennial of Sao Paulo, Brazil 

June 18-19—Britain’s National Air Races 
sponsored by Roval Aero Club, Bagington 
Aerodrome, Coventrv, England: Interna 
tional Trophy Race, June 18; King’s Cup 
Air Race, June 19 

June 20-23—Aviation Distributors & Manu 
facturers Assn., mid-year meeting, Stan 
lev Hotel, Fstes Park, Colo 

June 21-24—Institute of the Aeronautical 
Sciences. annual summer meeting, TAS 
Building. Los Angeles 

June 24-26—American Helicopter Society, 
10th annual forum, Washington, D. C 

July 3-6—Eighth annual All-Woman Trans- 

ontinental Air Race, sponsored by 
Ninetv-Nines, Inc., Long Beach, Calif., 
to Knoxville, Tenn 

July 3-11—Philadelphia Glider Council, an 
nual Open House Week; Glider Training 
Camp, June 11-17; both at Hilltown, 
(Pa.) Gliderport 


nf 
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Capt. Rickenbacker Dissents 

While some of his fellow airline presidents quietly 
were exploring possibilities of increasing fares, Capt. 
E.. V. Rickenbacker decided to stage a press conference 
last week to tell the world his Eastern Air Lines, begin- 
ning May 16, will offer more than 50% of its trunkline 
service as lower-fare coach operations. 

hat decision, coming from the industry's champion 
money-squeezer and revenue-chaser, should be a warn- 
ing to those who are more interested in raising profits 
than filling their airplanes. 

The nation’s airlines are going to have to readjust 
their service pattern in keeping with the new look in the 
country’s economy, Rickenbacker contends stoutly. 

“The result of the industry's first-quarter operations 
points up the impact that the country’s broad economic 
readjustment has already had on the airlines,” he savs. 
“These results should not have surprised anybody. Thev 
were forecast months ago. Technical advances within 
the industrv, however, have brought the airlines to a 
critical point in their development under the verv guns 
of the changing trend in the economy 

“Whether the industry wants it or not, these factors 
are forcing us into becoming a system of mass _trans- 
portation. ‘The so-called first-class travel market is not 
slipping. It is simply no longer capable of being ex- 
panded at a rate required either to make profitable use 


of the equipment available, or to provide a market broad 
and stable enough on which to project even more expen- 
sive jet-powered transportation the industrv must absorb 


five or six years from now. 

“In my opinion, this type of low-cost public service is 
certain to replace the so-called first-class market as our 
primary source of revenue before many years.” 

For years, Eastern has been the largest domestic oper- 
ator of aircoach, but less than 20% of its schedules 
have been used for this service, he said. 

Capt. Rickenbacker is under no illusions about his 
profit rate, let his fellow airline presidents note. 

“We won't make the money we made a vear ago, 
but we hope for a reasonable profit,” he said. 

“In my opinion, although revenue from aircoach 
operations is substantially less per passenger-mile than 
that produced by regular fare tariffs, the wide appeal of 
this lower-cost service will produce a dollar volume of 
new business more than sufficient to offset this dif. 
ferential.” 

The Eastern board chairman emphasized the need 
for “a subsidy-free and expanding system of air trans- 
portation.” 

He remarked pointedly that he was against raising 
fares when business is tight. 

Rickenbacker believes there is no question that if 
costs continue to climb, prices also will climb, and in 
such a period of readjustment “people just aren’t going 
to spend the money they did, or at the rate they did.” 

By the end of next year, perhaps 65% of Eastern’s 
operations will be coach, he said. There will be no 
curtailment of first-class flights with the new policy 
May 16. 

Capt. Rickenbacker confounds his industry again. 
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Lear Sticks Out His Chin! 

That dynamic phenomenon, William P. Lear, shuttles 
about the country making news much of the time, and 
his address in Los Angeles the other day was no de 
parture from custom. 

Bill Lear, who will sell you a revved-up executive plane 
in a trice, stuck out his chin in characteristic fashion 
and forecast a ten-fold spurt in the number of business 
aircraft during the next 10 years, from 8,000 planes to 
$0,000. 

The chairman of the board of Lear, Inc., may turn 
out to be right. We fervently hope so. Addition of 
Bill’s selling energy alone may get the figure up that 
high! 

Aviation Week, however, still refuses to accept as 
gospel the “statistics” on business aircraft bandied about 
by Civil Aeronautics Administration and the National 
Business Aircraft Assn. 

Mainly because of the inadequacy of CAA’s official 
figures, no one knows how many aircraft really are used 
for business. We don’t know—and neither does any- 
one else—how many hours of business flying this indeter 
minate total of planes runs up a year, despite estimates 
CAA and others put forth for the press. 

We can find big, gaping holes and inconsistencies in 
official but unsubstantiated data. There is evidence of 
considerable guessing. Even the strongest defender of 
CAA figures wound up a rebuttal of our position with 
an apology to the effect that the data available for 1952 
are not as “complete or as accurate as we would like to 
have them.” That’s about the point of our various dis 
courses here. 

One of our magazine contemporaries which has ac 
cepted and publicized CAA and NBAA estimates, with 
out digging into the source material, propounded the 
astonishing editorial policy that “to unnecessarily destroy 
confidence in any organization that is working for avia- 
tion is bad for the industry.” There has been too much 
of that kind of philosophy in the history of aviation 
journalism. 

It is our view that no one, even if 
iviation,” deserves confidence he doesn’t merit. Truth 
-not motive—is the prime consideration. Is truth 
“unnecessary”? Aviation can’t be built upon untruth 
yr misleading basic information. A lot of people may 
he “working for aviation” who are not necessarily right 
or well directed, and those who aren’t right or sound 
ire doing no service to aviation. Aviation had more 
than its share of phonies and parasites in its early days 
ind we rejoice in the decimation of their ranks. 

hose who are interested in a fuller summary of 
AviATIoN Weex’s views of the business flying picture 
will find it in the March 15 issue. In the meantime 
vou can bank on it that those who still attempt to 
defend CAA figures on this important subject have 
never made a study of the source material that gives 
rise to the publicized totals, or talked to the people 
who add up the figures and “make the required assump- 
tions and allowances.” We have. 

But we still hope Bill Lear’s prophecy is right! 

—Robert H. Wood 


“working for 
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Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the resul: of 
a specific request for ESNA’s help with an important fastening 
problem. 


Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


TRADEMARK 


Elastic Stop Nut Corporation of Aenerten 
Dept. N62-525, 2330 Vauxhall Road, Union, N. J. 
Ple e send tf f yst 
oO ELASTIC STOP n nut bulletin 0 Here isa denen of our product. 
What self-locking fastener would 
you suggest? 
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